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The invention relates to novel steroid 17- (alkyl 



carbonates) of the formula I 



CH 2 - O - R, 



c = o 



/ 
\ 




i^t i t i t 0--'C - O - R, 



in which A denotes the groupings 




^^^^ 

5 SO C = or, if a double bond is present, in the 9,11-position, 

C H H » Y denotes hydrogen, fluorine or chlorine, Z denotes 
hydrogen, chlorine, fluorine or a methyl group, R 1 denotes 
* hydrogen, an acyl radical of the formula II 



or 



R 



II 



10 in which R A denotes hydrogen or a straight-chain or branched 



aliphatic hydrocarbon radical having 1 - 10 C atoms or a cyclo- 
aliphatic hydrocarbon radical having 3 n 8 C atoms and n repres- 
ents the numbers -j 4, or, ifn/0, R represents halogen or a 



TbDttX radi ^al of the formula^- N^. /inTwhich R 1 and R" are identical 



15 



\ 



or different and denote hydrogen or alkyl radicals having 1 -r 4 
C atoms, or R» and R" together with' the nitrogen atom represent 
a saturated heterocyclic structure having 5^ 7 members, or R 1 
denotes a carbonyloxy alkyl radical of the formula III 




o 

- C - O - (CH 2 ) n - R, 



p3 



4 



.4 



n is and can denote only halogen when n is 2 - 4, or an ali 

A) 

phatic or aromatic sulfonic aci d ester of the formula IV 

- 



in which denotes C-j-jC^-alkyl , phenyl, methylphenyl , ethyl- 
phenyl, f luorophenyl , broinophenyl or chlorophenyl , R 2 denotes a 
branched or unbranched alkyl radical having 1 to 8 C atoms 
6^,4^ and R^ denotes hydrogen, methyl in the <x- or p-position, 
10 fluorine or a methyl group which is optionally substituted by 

* 

one or two fluorine atoms, and in which additional double bonds 
can be present in the 1,2- and/or 2,3- and/or 6,7- and/or 9 

position, and in which I ; Iderfotes a pyrazole ring which is 
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fused to the 2- and 3-positions of the 3-deoxo- steroid skeleton 
and can optionally carry a C^C^- alkyl group or an optionally 
halogen-substituted phenyl group on one of the two N atoms. 

The invention also relates to a process for the prepara- 
tion of compounds of the formula I, which comprises hydrolyzing 
corticosteroid 17 ,21-(dialkyl ort ho carbonates) of the formula 



CH 2 C 



I 

C = O 

J^vt I t t f I i O 



/ 
■ 





OR, 



OR 



II 



* p^in which A, Y, Z, 

ream/ 




and have the meaning indicated 



under formula I and in which additional double bonds can be 
present in the 1,2- and/or 2,3- and/or 6,7- and/or 9,11^> 
position, to steroid 17- (monoalkyl carbonates) of the formula. 




CH OH 
I 2 

c = o 



i tit iiii o — 



o 

II 

c 



- O - R 



III 



ft? 



and then reacting these, in the 21-position, with carboxylic 



acid halides or carboxylic acid anhydrides containing the radi 
10 calf- C - (CH 2 ) n - - R^ldr^with halogenof ormates con- 

- L — — — — ~~Tji 

1Wfy( taining the radical - C - - (CHp) - R 4 /or" with aliphatic or 




aromatic sulfonic acid halides containing the radical 




- S - R e- 
tt 5 





in which formulae R^ and R^ have the abovementioned meanings,, 



to givejrtera«Pl7-( alkyl carbonates) oMe formula I and, if 
R x £ K, optionally oxidizing a OH group in the 11-position to a 
keto group by conventional methods. 

Amongst the meanings indicated for the radicals R p , R, 
and Rc, the following are preferred: 
For R~: alkyl having 1 - 5 C atoms, 

For R 4 : hydrogen, alkyl having 1 7 10 C atoms, cycloalkyl havin 
3 jj<6 C atoms . or , if n £ , fluorine , chlorine , bromine or a 
piperidine radical, and 




P3 



10 
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For R^: methyl, ethyl, propyl, phenyl and the other substituted 
phenyl radicals mentioned for R^, the substituents in each case 
being in the p-position. 

Especially preferred are compounds of formula I in which Y and Z do 

not represent halogen. 

The steroid 17 a, 21- (di alkyl orthocarbonates) of the 

formula II required as starting substances are known and can be 



prepared, for example, according to German ^Patent* S xLecif ication* 
^1,668,079. Starting materials v/hich can be used are in 

^ particular the 17a ,21- (di alkyl orthocarbonates) of the follow- 
20 ing 17a, 21-dihydroxy- steroids and -corticoids: cortisone, 
7 j hydrocortisone, Reichstein's substance S, prednisone, predni- 




^ps 9oc-fluoro- or 9a-chloro-prednisolone , l6-methyleneprednisolone , 
tisO^W 6a,9a-difluoroprednisolone ,' 6a-methyl-9a-f luoro-prednisolone , 
25 6a-fluoro-prednisolone, 9a- f luoro-l6a-methyl-prednisolone , 9a& 



fluoro-prednisolone, 9a-f luoro-l6a-methyl-prednisolone , 9a© 
f luoro-prednisolone , 9a- f luoro-l6-methyl-prednisolone , SaQ 
CQ fluoro-l6a-methyl-prednisolone, 6a-f luoro»l63-methyl-predni- . ; 
solone , 6a-f luoro-16-methylene-prednisolone , 6a ,9a-difluorq£> 
3^pi6a-methyl-prednisolone , 6a ,9a-dixluoro-l63-methyl-prednisolone , 

- 5 - 






6a,9a-difluoro-l6-methylene-prednisolone , 9a-fluoro-6a,l6a- 



dimethylprednisolone , 9a ,l6a-dif luoro-prednisolone , 
^ 17a,21-dihydroxy-A 4 ^ 5 ^ 9 ^ i:L ^.- 




e-v i/a,ii-Qinyaroxy-a — ' - ' -pregna- 

^f^k-gsr- diene-3,20-dione, 17a ,21-dihydroxy-9|3 .l^-oxido-A^-pregnene- 

1 U 

3,20-dione, 17a,21-dihydroxy-9a,ll|3-dichloro-A- , - , -pregnadiene- 
Cc> L 3,20-dione, ITajZl-dihydroxy-A^^ 5 ^ ,6 ^ 7 ^-pregnadiene-3 ,20-dione , 
(/J deoxycorticosterone , corticosterone , l6a-methyl-corticosterone , 
9a-fluoro-l6a-methyl-corticosterone , 6a,9a-difluoro-l6a-methyl- 
^3^* corticos-terone , 6a-fluoro-l6a-methyl-corticosterone , 6,l6a^ 




y\ 10v.- ; ./dimethyl-4,6-pregnadiene-llp-17a,21-triol- [3, 2-c]-2» -phenyl- 






pyrazole and -2 1 -p-f luorophenylpyrazole and their analogs 
substituted by fluorine in the 9a-position. Furthermore, 
O those of the said corticoids which contain, in place of a 6a^v 
(iJX fluoro and/or 9a-^luoro and/or llp-hydroxy group, a chlorine 
15 atom oriented in the corresponding configuration can be used. 

In the first reaction stage of the process, that is to 
say the proton- catalyzed hydrolysis of the steroid 17a, 21^ 
(dialkyl orthocarbonate) to a corresponding steroid 17a-(mono- 
alkyl carbonate )-21-hydroxy compound, preferably a carboxylic 
20 acid, such as, for example , formic acid, acetic acid, propionic 

acid, butyric acid, valeric acid, oxalic acid, maleic acid, 
fumaric acid, succinic acid or adipic acid, or an organ ic 
jsulfpnic a.c.id T such as, for example, p-toluenesulf onic acid, 
benzenesulf onic acid or p- or o- or m-chloro- or -bromo-benzene- 
25 sulfonic acid, or an inor^anic^ acid . such as, for example, 

hydrochloric acid, sulfuric acid, carbonic acid or nitric acid, 
is "used. The course of the reaction to give the desired 

steroid 17a- (mono alky 1 carbonate )-21-hydroxy compounds is the 



more specific the weaker the acid, that is to say the closer 
the pH value approaches a value of 7. This is the more 

surprising since both of the alkoxy ligands linked to the 
carbon atom of the orthocarbonic acid grouping are equivalent, 
that is to say are not unequivalent as, for example, in the 
case of the formally similarly structured 17a ,21-steroid^-) 
carboxylic acid orthoesters^and are thus not able to develop 
or induce the regiospecif icity associated with the latter 
ligands ^ in roopoot of a preferred splitting of the orthoester. 
In order to adjust the pH to the desired value with the said 
acids, it is frequently appropriate to add water and/or inert 
organic solvents, such as, for example, alcohols, linear or 
cyclic ethers, esters, dialkylf ormamides , dialkylsulf oxides or 
hexamethylphosphoric acid triamide, for dilution and, in addi- 
tion to the dilution effect,, a catalytic or regioselective 
effect in the direction of the desired course of reaction is 
frequently produced. 

The course of reaction in the desired direction is 
appropriately followed by thin layer chromatography. It is 

advantageous to discontinue the reaction, by neutralizing, for 
example with dilute ammonia, or adjusting the pH to values 
above 7, when the thin layer diagram indicates, after optimum 
formation of the desired steroid 17cc-(monoalkyl carbonate) -23^p 
hydroxy compounds, that these are being isomerized to the 
steroid 17a-hydroxy-21-(monoalkyl carbonate) compounds which 
are not desired. 

Preferably, the corticoid 17 ,21^(orthoalkyl carbonate); 
is dissolved in a carboxylic acid, such as, for example, in 




acetic acid or propionic acid, preferably about 0,1 to 1% of 
water is added and the mixture is allowed to react for up to 
about 8 hours at a temperature of 0° up to the boiling point of 

the acid or solvent used. . When optimum formation of the 

i 

5 . desired product has been determined in the thin layer chromato- 
graphy diagram, the reaction mixture is stirred into water or 
sodium chloride solution, the resulting mixture is neutralized, 
for example with aqueous ammonia or another weak base, and 
either the precipitate is filtered off or the mixture is 

10 extracted in a conventional manner with organic solvents, the 

extract is evaporated and the resulting products are recrystal- 
lized and chromatographed , if starting material is still detect- 
able, or 21- (alkyl carbonate) is already detectable, in the 
thin layer chromatography diagram, if necessary on silica gel 

15 or aluminum oxide. 

Depending on whether a 21- (alkyl carbonate), a 21gp 
(carboxylic acid ester) or a 21- (alkyl- or aryl-sulf onic acid 
ester) of the basic corticoid 17- (alkyl carbonates) is to be 
prepared, 1 the 21-hydroxy group can be reacted with the acylat- 

20 ing agents customary for this purpose: 
P (ja) In order to prepare 21- (alkyl carbonates), alkyl 

j : : -i 

in^which R 



chloroformates of the formula 



Cl-C-0-(CH 2 ) n -R 4 , 

o 



■4 



has the meaning indicated tinder formula I, are preferably used. 
Preferably, methyl chlorof ormate , ethyl chlorof ormate , propyl 
25 chlorof ormate or butyl chlorof ormate is used. 

K(\>) In order to prepare 21- (carboxylic acid esters) , either' 

carboxylic acid halides of the formula ^Hal-C-(CH 2 ) n -R Zf , Jiri 



o 
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which Hal represents CI, Br or I and R^ has the meaning 
indicated under formula I , or carboxylic acid anhydrides of the 

formula ( 0C pj( CH 2)n}^ R 4^2 0, in which R 4 has the meaning indicated 
under formula I, are preferably used. For example, acetyl 

chloride or acetic anhydride, propionyl chloride or propionic 
anhydride, butyryl chloride or butyric anhydride, valeryl 
chloride or valeric anhydride , cyclopropanecarboxylic acid 
chloride, cyclop entylpropi onyl chloride or oenanthyl chloride 
can be used. 

(£) In order to prepare 21- (sulfonic acid* esters) , sulfonic 

acid halides of the formula Cl-sSOorR,-, in which R c has the 
meaning indicated under formula I, can be used. Preferably, 
methanesulf onyl chloride and o- , m- or p-toluenesulf onyl 

i 

chloride are employed. 

For the second process stage, the steroid component is 
dissolved in an inert solvent, such as, for example, in an 
ether, such as dioxane, tetrahydrofurane or diglyme , or an 
optionally halogenated hydrocarbon, such as benzene, toluene, 
cyclohexane, methylene chloride or chloroform, or in a mixture 
of these solvents. In order to remove the hydrogen halide 

acid formed during the reaction, 1 1,000 mole equivalents of 
a tertiary base, such as, for example, pyridine, quinoline, 

* 

triethylamine or dimethylaniline , are added. However, an 

i 

inorganic base,, such as sodium bicarbonate or calcium carbonate 
can also be used to remove the acid. Subsequently, 1 -? 200 

mole equivalents , preferably 1 3 mole equivalents , of one of 
the abovementioned acylating agents, optionally dissolved in 
one of the abovementioned solvents, is added dropwise at a 



h) ; temperature between -40C and the boiling point of the solvent 
>^3) ! used, preferably between 0°C and 25°C. The reaction mixture 

is then left to stand for one to 120 hours at a temperature 
^/ v ^O betv/een -40°C and the boiling point of the solvent, preferably 
5 /^^between 0°C and 25°C. 

When carboxylic acid anhydrides are used as the acylat- 
ing agents, it is frequently advantageous to carry out the 
reaction without the addition of solvents. As a rule it 

suffices merely to add the organic base, preferably pyridine, 
10 to the acid anhydride used in excess. 

For working up, the reaction mixture is poured into 
water, to which sodium bicarbonate has optionally been added, 
whereupon the reaction products precipitate, generally in 
crystalline form, frequently only after prolonged standing. 

i * 

15 Reaction products which have remained oily are concentrated by 

extraction. by shaking with a suitable extracting agent and 
evaporating the extract. If necessary, the reaction product 

can be separated or purified by recrystallization or by 
chromatography. . Frequently, intensive digestion in an 
20 organic solvent which dissolves the reaction product as little 
as possible or does not dissolve it at all, such as diethyl 
ether or cyclohexane or a mixture of these components , also 
suffices for further purification of the reaction products. 

A hydroxy 1 group in the 11-position can optionally be 
25 oxidized to a keto group by conventional methods. Prefer- 

ably, this oxidation is carried out with chromium trioxide in 
an acid medium and in an inert organic solvent. 

The p^^ a ^n. l ,p,rr > ^u^ : tf .pr>pcs<afi< valuable pharmacological 

- 10 - 



properties. In particular they have a very powderful local and topical 
antiphlogistic action and with some of them the ratio of the local to the 
systemic anti-inflammatory action is advantageous as can be deduced from 
pharmacological standard tests. 
5 The ppeeess products can be used in veterinary therapy and human 

therapy, in the form of suspensions, ointments, creams, sprays and the 
like, for the treatment of inflammatory dermatoses of very diverse cause. 
For topical application, they can be administered in the form of crystal 
suspensions - for example in the case of intraarticular injection. It is 
10 to be emphasized that it is particular advantageous for the local and 
topical therapy form that the fweees* products, because of their advan- 
tageous ratio of the local to the systemic antiphlogistic action are 
able to give rise to virtually only slight systemic side effects even 
in the case of high dosage and long term therapy. In addition, the pr»e-~ 
15 ©ess. products employed have a significantly better stability to acid 
than do the cyclic corticoid 17 ,21-orthocarbonates cn which they are 
based. This fact is of decisive importance for a reliable use, in ac- 
cordance with therapy, of the products according to the invention. 

For external treatment ointments, creams, suspensions 
and the. like containing 0.01 to 2 % by weight of active 
ingredient are used. In the case of topical administra- 
tion in the form of local (non systemic) injections doses 
of 0.1 to 100 mg are used. 



20 




The following general remarks should be made in 

■» 

25 respect of the Examples given belowY 

The melting points were determined in a Tottoli appa- 
ratus (MessrS'VBuchi) and are not corrected. 



Zhe^.IR spectra (in KBr) were recorded using a Perkin£> 

29 Elmer 521 grating spectrophotometer. In each case only the 



characteristic bands are given. The UV spectra (in methanol); 

were recorded using a Beckman DK 1 A spectrophotometer. 
The investigations by mass spectroscopy (MS) were carried out 
using the MS 9 apparatus (Messrs. AEI). 

Ready-to-use silica gel ^2^k V^-^ es (Messrs. Merck) 
were used for thin layer chromatography (TLC). 

Unless otherwise stated, the solvent used was methyl ene- 
chloride : methanol = 19 : 1. In each case, developing was 

carried out once. The spots were rendered visible by 

spraying with IQP/o strength methanolic sulfuric acid and by 
heating to 100°C. The R f values are always to be understood 

■ * 

as only relative values. Silica gel 60, particle size 

0.063 ^0.2 mm (Messrs. Merck ) was used for column chromato- 
graphy. 
Example, 1 ; 

Ca) A solution of 3 g of dexamethasone 17 ,21- (diethyl 

or tho carbonate) in 120 ml of glacial acetic acid and 0.6 ml of 
water is left to stand for 5 hours at 22°C. Monitoring by 

TLC showed that an optimum amount of the desired dexamethasone 
17- (ethyl carbonate) was present after this time. The reac- 

tion mixture is poured into 1.5 1 of water, the pH of which 
had been brought to 5 with ammonia solution, and a crystalline 
precipitate separates out. After filtering off, washing 

with water and drying, 1.8 g of dexamethasone 17- (ethyl carbon- 
ate) with a melting point of 15^° (Tottoli) are obtained after 
digesting. The residual aqueous filtrate is extracted with 

methylene chloride. After distilling off the solvent, a 

foamy residue remains and this is made to crystallize from 

1 > 
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diisopropyl ether and gives' a further 1.2 g of dexamethasone 
17- (ethyl carbonate) with a melting point of 152°. The 
two preparations of 1.8 and 1.2 g are combined and recrystal 
lized from ethanol. 
? Melting point 156°C (Tottoli) 





Characteristic IR "bands ; 3,440, 2,940, 2,880, 1,735, 1,720, 
^ I 1,660, 1,610 and 1,265 cm" 1 

Mass spectrum ; molecular weight peak at M ©: 464 



^ TLC: R f = 0.43 



10 p (CH 2 C1 2 : CH^OH « 19 : 1) 

P £b) A solution of 4 g of dexamethasone 17, 21- (dimethyl 

ortho carbonate) in 250 ml of glacial acetic acid and 1 ml of 
*^ water is left to stand for 15 minutes at 20°C and then stirred 
into 2.5 1 of half- saturated sodium chloride solution. 
15 After analogous working-up and further treatment as indicated 

under Example (1) ^a) , 3#2 g of dexamethasone 17- (methyl carbon- 




ate). 

^ Mass spectrum: M : 450 



.0p^ TLC: R f = 0.42 

^ c) A solution of 4.5 g of dexamethasone 17,21-(di-(n^\ 

propyl) ortho carbonate) in 280 ml of glacial acetic acid and 

* 

1.2 ml of water is left to stand for 5 hours at 20°C and 




poured into 4 1 of half- saturated sodium chloride solution. 
25 The supernatant liquor is decanted from the oily precipitate 

and the oil is taken up in* methylene chloride and washed with 
water. After distilling off the solvent, 3.3 g of dexa- 

methasone 17-(n-propyl carbonate) are obtained in the form of 
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p 



an amorphous foam which is employed in the subsequent reactions 
without further treatment. 

Characteristic IR bands : 3,4-40, 1,730, 1,655, 1,610 and 

5 / 1,240 cm"" 1 



f %>.5?>^ Mass spectrum : M + = 476 

i } i 

I TLC: R~ = 0.42 
1 — 1 x 

^ d) 4.5 g of dexamethasone 17 ,21- (di- (n- butyl) ortho- 

carbonate) are reacted, and the product is worked up, in the 

* 

same way as described in Example (l)^jc) . After digesting 

10 with diisopropyl ether, 2.9 g of dexamethasone 17-(n-butyl 
Z^T) carbonate) with a melting point of 92°C are obtained. 



-1 



i' IR: 3,430, 1,730, 1,655, 1,605 and 1,270 cm 

p (^l e ) g of dexamethasone ^7,21- (di-(n-p entyl) ortho- 

Zt^ carbonate) (melting point 106°), prepared from dexamethasone 
15 and tetra-n-pentyl ortho carbonate according to German ,,Pat.enj£ 

^Speci^ca^Tdn 1,668,079, are reacted, and the product is worked 
up, in the same way as described in Example^l) &) . 3#4 g 

of amorphous dexamethasone 17- (n-pentyl carbonate) are obtained 
(j ^| IR: 3,440, 1,735, 1,660, 1,610 and 1,275 cm" 1 

"C L^Q^; Example 2 : 

C a) A. solution of 1.1 g of ethyl chloroformate in 9 ml of • 

dioxane is added dropwise at about 0°C to a solution of 1.4 g 
of dexamethasone 17- (ethyl carbonate) in 3 ml of absolute 
dioxane and' 4. 5 ml of pyridine. After stirring for 5 hours 

25 2> at °° c » the mixture is poured into about 300 ml of half^ 

saturated aqueous sodium chloride solution, the resulting mix- 
ture is extracted with methylene chloride, the organic phase • 
is washed with water, the solvent is evaporated in vacuo and 
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fj 1.4 g of dexamethasone 17 ,21-bis-[ ethyl carbonate] with a melt- 




3 



ing point of 202 204^C are obtained. 

A) 

In TLC, the product still shows weak secondary spots 
at R~ = 0.47 and 0.33, in addition to the strong main spot at 

I 

= 0.57. In order to prepare the product in a very pure 

form, the reaction product is therefore fractionated by chromato 
graphy on silica gel (3 x 10 cm column) using acid- free 
methylene chloride as the absorbent and eluting agent. The 
fractions in which exclusively the desired process product is 
10 3^- identified on the basis of the TLC diagram (R f = 0.57) are 
combined and crystallized from ethanol/ether. 

1.2 g of dexamethasone 17 ,,21-bis- (ethyl carbonate) with 
'QO a melting point of 210°C are obtained. 




TLC : = 0,57 (no secondary spots!) 



15 IR: 3,420/ 1,735, 1,660, 1,610 and 1,260 cm" 1 




fc) 1.4 g of dexamethasone ethyl carbonate) are reacted 

with 1.1 g of methyl chlorof ormate instead of ethyl chloro- 
formate, and the product is worked up, in the same way as des- 
cribed under Example 2 (k) # 
20- Dexamethasone 17- (ethyl carbonate) -21- (methyl carbon- 

ate) is obtained. 
3\ IR: 3,420, 1,740, 1,665, 1,615 and 1,260 cm" 1 

i 

. {p q) i # 4 g f dexamethasone 17- (ethyl carbonate) are reacted, 

with 1.2 g of propyl chlorof ormate instead of ethyl chloro- 

25 formate, and the product is worked up, in the same way as des- 
cribed under Example 2(b). 

Dexamethasone 17- (ethyl carbonate) -21- (n-propyl 
carbonate) is obtained. 



I IR: 3,420, 1,735, 1,660, 1,615 and 1,265 cm" 1 

d) 1.4 g of dexamethasone 17- (ethyl carbonate) are reacted 

with 1.3 S of n-butyl chlorof ormate instead of ethyl chloro- 
f ormate, and the product is worked up, in the same way as 
described under Example 2/b) . 

Van,* 

Dexamethasone 17- (ethyl carbonate) -21- (n-butyl carbon- 
ate) is obtained. 

%) IS : 3,420, 1,735, 1,660, 1,610 and 1,265 cm" 1 

2 £e) 1.4 g of dexamethasone 17- (ethyl carbonate) are reacted 

with 1.2 g of iso-propyl chlorof ormate instead of ethyl chloro- 
f ormate, and the product is worked up, in the same. way as 
described under Example 2^b). 

Dexamethasone 17- (ethyl carbonate ) -21- (isopropyl car- 
bonate) is obtained. 





y A 



* 

IR: 3,420, 1,735, 1,665, 1,615 and 1,265 cm" 1 
P Cf^ 5 ml of methane sulfonyl chloride are added dropwise at 

0°C to a solution of 3 g of dexamethasone 17- (ethyl carbonate) 
in 35 nil of absolute acetone and 12 ml of absolute pyridine. 
After stirring for 20 hours at 0° to 22°C (the temperature is 
allowed to rise gradually) , the mixture is poured into water 
and the resulting mixture is extracted with methylene chloride, 
the organic phase is washed and the extraction agent is con- 
centrated in vacuo. The residue is chromatographed on 

silica gel (4 x 14 cm column) using methylene chloride as the 
eluting agent. The fractions which are pure according to 

TLC and have R f = 0.62 are combined and crystallized from 
ethanol/ ether. 

2.6 g of dexamethasone 17- (ethyl carbonate )-21-me thane- 





sulfonate with a melting point of 193 C are obtained. 
i Mass spectrum: M = 5^+2 

p IR: 3,430, 1,730, 1,655, 1,610, 1,600, 1,350, 1,265, 1,170 

% \ and 1,030 cm" 1 
5^P ^s) 0«3 nil of cyclopropanecarboxylic acid chloride is 

added dropwise to a solution of 1 g of dexamethasone 17- (ethyl 
carbonate) in 12 ml of absolute pyridine. After stirring 

A- for 24 hours at 20°C, the mixture is poured into water/NaCl 
solution and the precipitate is filtered off. Yield 1 g. 

^ 10 After chromatography on silica gel (2 x 10 cm column) with 

methylene chloride, optionally with the addition of 2% of 
methanol, the fractions having only one spot at = 0.6 are 
combined and crystallized from ethanol/ ether. 

730 mg of dexamethasone 17-(ethyl carbonate)-21-cyclo- 



o, 



15 propanecarboxylate with a melting point of 219 C are obtained. 



IR: 3,440, 1,730, 1,660, 1,610 and 1,260 cm" 1 



^WB^ MS spectrum: M + = 532 

^ ) £h) 0.26 ml of propionyl chloride is added dropwise at 0°C 

to a solution of 1 g of dexamethasone 17- (ethyl carbonate) in 
20, 12 ml of pyridine and the mixture is then stirred for 3 hours 
5^ at 20°C. It is poured into water and neutralized with 

l r 

dilute hydrochloric acid, the oil which has precipitated is 

separated off and taken up in methylene chloride, the resulting 

i 

i 

solution is washed with water, concentrated in vacuo and 
25 chromatographed as indicated in Example 2 g and the residue is 

recrystallized from ether. 

817 mg of dexamethasone 17- (ethyl carbonate )-21-n3) 
propionate with a melting point of 220 222°C are obtained; 
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P 3-^ TLC : R f = 0.6 

IS: 3,450, 1,730, 1,660, 1,610, 1,600 and 1,260 cm -1 

* 

^5 ^> MS spectrum: M + = 520 

^i) 1 g of dexamethasone 17- (ethyl carbonate) are reacted 

5 with acetyl chloride instead of propionyl chloride , and the 

i 

product is worked up, in the same way as described under 
Example Dexamethasone 17- (ethyl carbonate )-Z£* 

acetate with a melting point of 236 - 240 is obtained. 
fV^j' IR: 3,460, 1,740, 1,660, 1,610 and 1,265 cm" 1 



( 



10 p The same product is obtained when 4 ml of acetic 

anhydride are chosen instead of acetyl chloride and the reac- 
tion mixture is worked up in an analogous manner after standing 



-O for 16 hours at 20°.^ 



\f- C ^ 1 g of dexamethasone 17- (ethyl carbonate) is reacted 

15 with 0.3 ml 'of butyryl chloride instead of propionyl chloride, 
and the product is worked up, in the same way as described 
under Example 2^h). 

Dexamethasone 17- (ethyl carbonate )-21-butyrate with a 



melting point of 202 T 205°C is obtained. 

N 



20^) O0 1 g of dexamethasone 17- (ethyl carbonate) is reacted 

with 0.4 ml ofrvaleryl chloride instead of propionyl chloride,, 
and the product is worked up, in the same way as described 
under Example 2 «h ) . 

Dexamethasone 17- (ethyl carbonate )-21-valerate is 
25 obtained. 
P I£ : 3,460, 1,735, 1,660, 1,610 and 1,260 cm" 1 

(p ^ 1) 1 g of dexamethasone 17-(ethyl carbonate) is reacted 

with 1.28 g of cyclopentylpropionyl chloride, dissolved in 3 ml. 
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of absolute dioxane , instead of cyclopropanecarboxylic acid 
chloride, and the product is worked up, in the same way as 
described under Example 2£g) # 

645 mg of dexamethasone 17- (ethyl carbonate ) -21-cyclo- 
pentyl-propionate with a melting point of 202°C are obtained. 
P IR: 3,440, 1,735, 1,660, 1,600 and 1,265 cm" 1 

^q^P> MS spectrum : M + = 588 
C ) C/, . Example 3 ; 

P /a) A solution of 0*32 ml of methyl chlorof ormate in 2 ml 



-){ 



10 of absolute dioxane is added dropwise at 0°C to a solution of 

1 g of dexamethasone 17- (methyl carbonate) ii^6 ml of absolute 
dioxane and 4 ml of absolute pyridine, WnXl& t^ stirring. 
After stirring for 5 hours at room temperature , the mixture is 
poured into 300 ml of half- saturated aqueous sodium chloride 
15 solution and the crystalline product which has precipitated out 

f : Y is filtered off, washed with water and dried. 1 # 2 g of 

crude dexamethasone 17 ,21-bis-[ methyl carbonate] are obtained 



and this is chromato graphed on silica gel (3 x 13 cm column) 
with methylene chloride. The fractions which show only one 

20g point at = ^ 0. 55 in TLC are combined and crystallized from 
alcohol/ether. Dexamethasone 17 ,21-bis-( methyl carbonate) 

with a melting point of 250°C is obtained. 
Y ^ TLC : R~ = 0.55 



f 

IR: 3,460, 1,740, 1,655, 1,610, 1,440 and 1,275 cm" 1 



25% V " ' ^ spectrum: M + = 508 

v 

(P Q>) A solution of 550 mg of ethyl chlorof ormate in 2.7 ml 

of dioxane is added dropwise to a solution of 700 mg of dexa- 
methasone 17- (methyl carbonate), which according to TLC is a 
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single compound, in 4.5 ml of dioxane and 2.8 ml of pyridine, 
O at and wfeiis*^ stirring. After stirring for a further 16 

^ hours at 0°C, the mixture is stirred into aqueous sodium 
chloride solution and the crystalline product which has 
precipitated out is filtered off , dried (710 mg) and recrystal- 
lized from acetone/ether. 630 mg of dexamethasone 17- (methyl 

carbonate) -21- (ethyl carbonate) : with a melting point of 249°,^* 
which according to TLC is a single compound (R f = 0.53), are 
obtained. . ' - . 

IR: 3,460, 1,740, 1,655, 1,610, 1,440 and 1,265 cm" 1 



^ Mass spectrum: M + = 522 
£ c) 700 mg of dexamethasone 17- (methyl carbonate) are 

reacted/l) with 600 mg of n-propyl chlorof ormate ,<^2) with 650 
mg .of n-butyl chlorof ormate f 3} with 600 mg of iso-propyl 
chlorof ormate and(^4) with 650 mg of iso-butyl chlorof ormate , inste/ 
of with ethyl chlorof ormate , and the product is worked up, 
in the same way as described in Example 3^). ! 

The corresponding^!) dexamethasone 17- (methyl carbonate:)>\ 
21-(n-propyl carbonate),^) dexamethasone 17-(methyl carbonate^ 
21- (n-butyl carbonate) , ^3) dexamethasone 17- (methyl carbonate^^) 
21- (iso-propyl carbonate) and^4) dexamethasone 17-(methyl 
carbonate) -21- (iso-butyl carbonate) is thus obtained in each 
case. 

(ji) 3 g of dexamethasone 17- (methyl carbonate) are reacted 

■ 

with methane sulfonyl chloride, and the product is worked up, 
in the same way as described in Example 2^). 

2.4 g of dexamethasone 17- (methyl carbonate )-21"-o 
2 methanesulfonate with a melting point of 210 - 214 (decom- 
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position) are obtained. 
MS spectrum: M + = 528 
0.5 ml of cyclopropanecarboxylic acid chloride, dis- 

solved in 1 ml of dioxane, is added dropwise to a solution of 
5 600 mg of dexamethasone 17- (methyl carbonate) in 1 ml of 





p pyridine and 5 ml of dioxane, at 0°C and ^ stirring. 

After stirring for 5 hours at 20°C, the mixture is poured into 
water/sodium chloride solution and the precipitate is filtered 
off. . Yield 510 mg. After chromatography analogous to 

10 . that indicated in Example 2 ^g) , dexamethasone 17- (methyl car- 
bonate )-21-cyclopropanecarboxylate with a melting point of 
* ■ 274 C is obtained from acetone/ether. 

IR: 3,460, 1,735, 1,655, 1,610, 1,435 and 1,270 cm" 1 
% ^eQ-. MS spectrum: M + = 518 

15 { (jf) 0.2 ml of propionyl chloride in 1 ml of dioxane is 

added dropwise at 0° to a solution of 700 mg of dexamethasone 
17- (methyl carbonate.) in 8.4 ml of pyridine and the mixture is 
then stirred for 3 hours at 22°C. It is poured into water 

and neutralized with dilute hydrochloric acid and the precipi- 

r 

20, tate is filtered off, washed with water and dried. In the 

case of a further batch, with which the reaction product has 
precipitated as an oil, the oil is separated off and taken up 

t 
t 

in methylene chloride and the solution is washed with water 

I • 

and concentrated in vacuo. The reaction product obtained 

25 in each case is chromato graphed as indicated in Example 2 g. 

After recrystallization from acetone/ether, 550 mg of dexa- 
methasone 17- (methyl carbonate )-21-n-propionate with a melting 
point of 2oO°C are obtained. 




P ^| IR: 3,460, 1,735, 1,655, 1,610, 1,435 and 1,270 cm" 1 
%Q^$£ MS spectipam : M + = 506 

P C^jf) 100 mg of dexamethasone 17- (methyl carbonate) are 

reacted^l) with 0.2 ml of acetyl chloride f 2) with 0.3 ml of 



5 butyryl chloride ,^3) with 0.4 ml of valeryl chloride and/4) 

with 1 ml of cyclopentylpropionyl chloride, instead of with prop ion yl 

chloride, and the product is worked up, in the same way as 

■ * 

described in Example 3 f . 

The corresponding^.) dexamethasone 17- (methyl carbon- 
10 ate)-21-acetate f 2) dexamethasone 17-(methyl carbonate) -21-^) 

butyrate,^3) dexamethasone 17-(methyl carbonate) -21-valerate 

i 

andi^4) ddxamethasone 17- (methyl carbonate ) -21- cyclopentyl- 
propionate is obtained in each case. 



^ L ^ ^ Example 4 : 



> ■ 



15 (p ) A solution of 0.8 ml of methyl chlorof ormate in 1 ml of 

dioxane is added dropwise to a solution of 1 g of dexametha- 
sone 17- (n-propyl carbonate ) in 8 ml of dioxane and 4 ml of 




V(0 pyridine, 1 at C and whilofy stirring , and the reaction mixture 
L~ is stirred for 16 hours at 22°C. It is then poured into 

t. ■ • 

" : 20 250 ml of half- saturated aqueous sodium chloride solution and 

1 

the precipitate which has separated out is filtered off, washed 
and dried; TLC : R f = 0.60. In a further analogous batch, 

the precipitate is taken up in, or extracted with, methylene 
chloride., " The methylene chloride solution is washed with 
25 water and' the solvent is distilled off in vacuo , whereupon a 
residue remains. TLC :'R f = 0.60. The yield is 900 mg 

in ■ each case. In order to prepare the product in the pure 

form, the' crude reaction product is chromatographed on silica. 
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gel ( 3 x 7 cm column) with methylene chloride. The frac- 

tions in which exclusively the desired reaction product is 
detected on the basis of the TLC diagram (TLC : R f = 0.60) 
are combined and crystallized from acetone/ether. 720 mg of 

1 

5 dexamethasone 17-(n-propyl carbonate) -21- (methyl carbonate) 

^- with a melting point of 167°C are obtained. 
P a j* IR: 3,440, 1,730, 1,655, 1,610, 1,440 and 1,265 cm -1 
4/ n'^> MS spectrum: M + = 536 
y (jp} 1 g of dexamethasone 17- (n-propyl carbonate) is reacted 

10 £l) with 0.9 ml of ethyl chlorof ormate , 2) with 1.0 ml of n- 

propyl chlorof ormate ,(J5) with 1.1 ml of n-butyl chlorof ormate , 
{4) with 1.0 ml of isopropyl chlorof ormate ,^5) with 1.1 ml of 
isobutyl chlorof ormate ,£6) with 0.8 ml of acetyl chloride ,{j7) 
with 0.8 ml of propionyl chloride ,(^8) with 0.9 ml of butyryl 
15 chloride, (9) with 1 ml of valeryl chloride ,(lo) with 1 ml of ; 

- - • > 

cyclopropanecarboxylic acid chloride and fft.) with 1.3 ml of ■ 
cyclopentylpropionyl chloride, instead of with methyl chlorof ormate r ; 
and the product is worked up, in the same way as described in j: 
Example 4^a). 

20 The corresponding 1) dexamethasone 17- (n-propyl 

carbonate) -21- (ethyl carbonate), 2) dexamethasone 17- (n-propyl 
carbonate) -21- (n-propyl carbonate), 3) dexamethasone 17- (i£5» 
propyl carbonate) -21- (n-butyl carbonate), 4) dexamethasone IT? 
(n-propyl carbonate) -21- (isopropyl carbonate), 5) dexametha- 
25 sone 17-(n-propyl carbonate) -21- (isobutyl carbonate), 6) dexa- 

methasone 17-(n-propyl carbonate )-21-acet at e , 7) dexamethasone 
17-(n-propyl carbonate )-21-propionate , 8) dexamethasone 1^ 
(n-propyl carbonate )-21-butyr at e , 9) dexamethasone 17-(n^) 
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propyl carbonate ) -21-valerate , 10) dexamethasone 17- (n-propyl 
carbonate )-21-cyclopropanecarboxylate and 11) dexamethasone 
17-(n-prppyl carbonate) -21- cyclopentylpropionate is obtained 
in each case. 

P dj?) 3 g of dexamethasone 17-(n-propyl carbonate) are reac- 

ted with .methane sulfonyl chloride, and the product is worked 
up, in the same way as described in .Example 2^jf). After 
crystallization from acetone/ether , dexamethasone 17-(h-propyl 
carbonate )-21-methanesulf onate is obtained* 
Example 5 : 

^.a) 1 g of dexamethasone 17- (n-butyl carbonate) is reacted 

1) with q.8 ml of methyl chlorof ormate and^2) with 0.8 ml of 
ethyl chlorof ormate ,^3) with 0.9 ml' of n-propyl chlorof ormate , 

with 0.9 ml of n-butyl chlorof ormate ,/5) with 1.0 ml of 
isopropy^ chlorof ormate ,(j5) with 1.0 ml of isobutyl chloro- 
formate,^7) with 0.8 ml of acetyl chloride ,(j3) with 0.8 ml of 
propionyl ; chloride, /9) with 0.9 ml of butyryl chloride, 10) 



with 1 ml- of valeryl chloride ,£11) with 1 ml of cyclopropane- 
carboxylic acid chloride and ^2) with 1.3 ml of cyclopentyl- 

* propionyl chloride , instead of with methyl chlorof ormate , and the 

i 

product is worked up, in the same way as described in Example . 



The corresponding^!) dexamethasone 17- (n-butyl carbon- 
ate) -21- (methyl carbonate) ,^2) dexamethasone 17- (n-butyl car- 
bonate) -21- (ethyl carbonate) ,^3) dexamethasone 17 (n-butyl 
carbonate)-21- (n-propyl carbonate) , (h) dexamethasone 17-(iO 
butyl carbonate) -21- (n-butyl carbonate) , Q )-dexamethasone 17e3> 
(n-butyl carbonate)-21-(isopropyl carbonate) ,(6) dexamethasone 




17-(n-butyl carbonate)-21-(isobutyl carbonate), 7) dexametha- 
sone 17-(n-butyl carbonate ) -21-acetate , 8) dexamethasone T<£0 
(n-butyl I carbonate )-21-propionate, 9) dexamethasone 17- (n<£ 
butyl carbonate )-21-butyr at e , 10) dexamethasone 17- (n-butyl 
carbonate ) -21- valerat e , 11) dexamethasone 17-(n-butyl carbon- 
ate)-21-cyclopropanecarboxylate and 12) dexamethasone 17-(n^5 

I 

butyl carbonate )-21-cyclopentylpropionate is obtained in each 
case. 

b) 3: g of dexamethasone 17- (n-butyl carbonate) are reacted 

with methane sulfonyl chloride, and the product is worked up, 
in the same way as described in Example 2{j£). After 
crystallization from ether, dexamethasone 17- (n-butyl carbon- 
ate)-21-methanesulfonate is obtained. 
Example 6 : 

(^ a ) l,g of dexamethasone *. 1 7 _ (n-pentyl carbonate) is reacted 

^1) with 0:8 ml of methyl chlorof ormate and 2) with 0.9 ml of 

ethyl chlorof ormate^ 3) with 1.0 ml of n-propyl chlorof ormate , 
/4) with 1^0 ml of n-butyl chlorof ormate f 5) with 1.0 ml of 
n-pentyl chlorof ormate ,/6) with 0.8 ml of acetyl chloride, /7) 
with 0.8 ml of propionyl chloride, /8) with 0.9 ml of valeryl ■ 

chloride and(^9) with 1 ml of cyclopropanecarboxylic acid I 

1 • 1 

chloride, I instead of with methyl chlorof ormate , and the product is: 

worked up, ; in the same way as described in Example ^(jO • ; 

I i 

The corresponding^!) dexamethasone I7~(h-pentyl carbon- ; 
ate) -21- (methyl carbonate) ,^2) dexamethasone 17-(valeryl car- • 
- bonate ) -21- (ethyl carbonate) ,(3) dexamethasone 17-(valeryl L 

1 c 

carbonate) -21- (n-propyl carbonate) ,^4) dexamethasone 1^) 
(ii-pentyl carbonate) -21- (n-butyl carbonate),^) dexamethasone 



- 25 - 



17-( n_ P ent y 1 carbonate)-21-(n-pentyl carbonate) ,/6) dexametha- 

■ 

sone 17-(n-pentylcarbonate)-21-acetate ,^f) dexamethasone * 
(Ti-pentylcarbonate)-21-propionate,^8) dexamethasone 17-(n-pentyl 
carbonate )-21-valer ate and/9) dexamethasone 17-(n-pentyl car- 
bonate)-21-cyclopropanecarboxylate is obtained in each case. 
(v) 3 g of dexamethasone 17-fr-pentyl carbonate) are reac- 

ted with methane sulfonyl chloride, and the product is worked 
up, in the same way as described in Example 2(1r) . Dexa- 
methasone 17- (n-penty 3. carbonate )-21-methanesulf onate is thus 
10 obtained. 

v L ] <L... Example 7 : 

... ^ „ ^ ; pq-Fluoro-prednisolone 17 a- ( ethyl carbonate )-21-propionate 

Pfe^ 5.4 g of 6oc-fluoro-prednisolone 17a ,21- (diethyl ortho- 
carbonate) are stirred in 200 ml of glacial acetic acid and 
1^> 2 ml of water for 5 hours at 20°. The reaction mixture is 

f 

then stirred into 1.5 1 of half- saturated sodium chloride solu- 
tion. The precipitate which then separates out is filtered 
off, washed with water and dried. 

The 4.45 g of 6a-f luoro-prednisolone 17a- (ethyl car- 
^ 20 ^ bonate) with a melting point of 133 - 136°,^/hich are thus 

obtained can immediately be further reacted as follows , without 
further purification. 

1 * 

For this purpose, the above substance is dissolved in 
60 ml of absolute pyridine and, after cooling the solution to 
25 t 0^ ,^.3 ml of propionyl chloride are added. After 1 hour at 

of and a further hour at 20°, the reaction mixture is stirred 
into 500 ml of half- saturated aqueous sodium' chloride solution. 

1 

The mixture is then extracted with methylene chloride and the 



4 
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organic phase is washed with water, with dilute hydrochloric 
acid and .with water until neutral, dried and evaporated to dry- 
(^0 ness in vacuo. The resulting 4.95 g of crude 6a-fluoro- 




prednisolone 17a- (ethyl carbonate )-21-propionate can be puri- 
5 fied as follows. 

For this purpose, the product is chromato graphed on a 

i 

column of 250 g of silica gel, and worked up, as described in 

i 

Example 2a. In this case the product is finally recrystal- 

lized from ether/petroleum ether and 2.55 g Qf 6a-fluoro- 



10 (gj} prednisolone 17a- (ethyl carbonate )-21-propionate with a melting 
point of ,147 r 148.° are obtained. 

'The 6a-f luoro-prednisolone 17 a, 21- (diethyl ortho- 




carbonate 1 ) used as the starting material is obtained analogously 
in accordance with German frEatjent* 1 . 668 1 079 f as follows. 

A 

i 

15 After adding 13 ml of tetraethyl ortho carbonate and 




v^v^- 0.29 g of p-toluenesulf onic acid, a solution of 4.75 g of 6cc£^ 
fluoro-prednisolone in 180 ml of anhydrous dioxane is stirred 

i 

at room temperature for 15 hours. The reaction mixture is 

then poured into a solution of 1.5 g of sodium bicarbonate in 
20 950 ml of' water. The crystals which have precipitated out 

are collected, washed with water, dried and recrystallized from 
acetone, i 

/^s,^ 4ll g of 6a- fluoro-prednisolone 17 a, 21- (diethyl ortho- 





carbonate) with a melting point of 178 - 180° are obtained. 

! • K) " 

Exam-pie 8 : 

1 

6a-Fluoro-prednisolone 17a- (ethyl carbonate)-21-chloroacetate 

4 g of 6a- fluoro-prednisolone 17a- (ethyl carbonate) are 
dissolved in 110 ml of absolute tetrahydrofuran, 1.69 g of 
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chloroacetic anhydride and O.65 ml of absolute pyridine are 
added and the mixture is stirred at room temperature for 28 

* 

hours . 

20 ml of water are then added and the resulting mixture 
is evaporated to dryness in a rotary evaporator, in vacuo and 
under a high vacuum at a bath temperature of 40°. The 
residue is taken up in 150 ml of ethyl acetate, the solution 
is washed with 12 ml* of 2N hydrochloric acid, with water, with 

■ * * 

dilute sodium bicarbonate solution and with water until neutral 
and the organic phase is dried over sodium sulfate and again 
evaporated to dryness in vacuo. The residue is recrystal- 

lized from diisopropyl ether/petroleum ether. 

3.9 g of 6a-fluoro-prednisolone 17a- (ethyl carbonate ) s O 




6 



21-chloroacetate with a melting point of 134 - 138° are obtained 
Example 9 : 

6g-Fluoro:-»-prednisolone 17a- (ethvl carbonate ) -21- (morpholino- 
acetate hydrochloride) 

Pf/y 0.5 g of 6a-fluoro-prednisolone 17a- (ethyl carbonate^ 
21-chloroacetate and 0.4 ml of mort)holine in 16 ml of acetone 





are heated to frhc bxaA^ uncier reflux for 3 hours. The reac- 

tion mixture is then evaporated in vacuo, the residue is dis- 
solved in 10 ml of ethyl acetate and the solution is extracted 
by shaking 3 times with, in each case, 15-5 ml of 0.10 N 
hydrochloric acid. The combined aqueous phases are then 

rendered weakly alkaline with sodium bicarbonate solution. 
The precipitate which has separated out is collected, washed 
with a little water and dissolved in ethyl acetate and the 
solution is dried over sodium sulfate and evaporated to dryness 



in vacuo. The residue is taken up in 5 ml of absolute 

ethanol and 3.2 ml of 0.30 N hydrogen chloride in absolute 
ethanol are added. The mixture is then again concentrated 

to dryness in vacuo and the residue is made to crystallize with 
hexane . 

290 mg of 6a-fluoro-prednisolone 17a- (ethyl carbonate)- 
21-(morpholinoacetate hydrochloride) with a melting point of 



185 - 188° are obtained/ 

AS 

Example 10 : 

6q-Methyl-r>rednisolone 17a- (ethyl carbonate) 

' (§5^ 21.0 g of 6a-methyl-prednisolone 17 a, 21 -(diethyl crtho- 
carbonate) are stirred in a mixture of 700 ml of glacial 
acetic acid and 1.0 ml of water for 2 hours at room temperature. 
The mixture is then poured into 3.0 1 of ice-water, the result- 
ing mixture is neutralized with 875 ml of concentrated aqueous 
ammonia solution and the precipitate which has separated out is 
filtered off and washed with a little water. The combined 

filtrates are extracted with methylene chloride and the above 
filter residue is dissolved in the organic phase and the latter 
is dried over sodium sulfate and evaporated to dryness in vacuo. 
After recrystallization from a little methylene chloride and 
ether, 16.7 g of 6a-methyl-prednisolone 17a- (ethyl carbonate) 



with a melting point of 188 - 190 are obtained. 

(jh^ 6a-Methyl-prednisolone 17a ,21- (diethyl carbonate), which 
is used as the starting material, is obtained analogously 

according to German E atenfe 1 \ 668 f 079 f as follows. After 

A 

adding 47^0 ml of tetraethyl or t ho carbonate and 1.05 g of p^P 
toluene sulfonic acid, a solution of 17 g of urbasone in 600 ml 



of anhydrous dioxane is stirred for 5 hours at room temperature, 
The reaction mixture is then poured into a solution of 6.0 g 

of sodium bicarbonate in 4.0 1 of water. The mixture is 

i ■ 

then worked up as described under Example 7. 21.1 g of 6a-* 

L 

^ methyl -prednisolone : 17a, 21- (diethyl carbonate) with a melting 




A 



( 



) point of , 109 -r 112° are obtained, 
v- f C '< Example 11 ; * 

I- -(^^ 6a-Methyl-r>rednisolone 17a- (ethyl carbonate )-21- (methyl 

carbonate) 

i - 
10 ' P g of 6a-methyl-prednisoione 17a- (ethyl carbonate) 

are dissolved in a mixture of 85 ml of anhydrous dioxane and 

i 

42 ml of anhydrous pyridine. 7*2 ml of methyl chlorof ormate 

are then 'added dropwise at 0°,^ith ice-cooling and whilst 




' L~» stirrings After standing for 15 hours at 0°, the mixture 

m 

15 is stirred into 800 ml of half-concentrated aqueous sodium 

chloride isolution. After standing for 3 hours, the crystals 

which have precipitated out are collected, washed with water 




and dried in vacuo at 60 

After recrystallization from diisopropyl ether/bexane , 



.20/^.? 8.2 g of 6a-methyl-prednisolone 17 a- (ethyl carbonate) -21^ 



(methyl parbonate) with a melting point of 121 r 123 are 
ojbtained.; 
< f Example 12 ; 
(/(H^ 6a-Methyl-prednisolone 17a ,21-bis-( ethyl carbonate) 

2 5 P fy£ A ' solution of 2.3 g (= 2 ml) of ethyl chlorof ormate in 

18 ml of absolute dioxane was added dropwise to an ice-cold 
solution^of-3^2 g of 6a-methyl-prednisolone 17 a- (ethyl carbon- 
ate) in 10.5 nil of anhydrous pyridine, with ice-cooling and . 
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whilst stirring. After hours at 0^\, the reaction mixture 

was stirired into 200 ml of half- saturated sodium chloride solu- 
tion. ; The resulting mixture was then extracted 3 times by- 
shaking with, in each case, 100 ml of methylene chloride. 
The combined organic phases were washed with 0.5 N hydrochloric 
acid and with water until neutral, dried over sodium sulfate 
and concentrated to dryness in vacuo* 3.15 g of crude 6qc-^ 

methyl-prednisolone 17oc,21-bis-( ethyl carbonate) with a melting 
point of 136 -r 140° ^e obtained. For further purification, 

the product is subjected to fractional chromatography in a 

i * 

4 x 10 ciri column of silica gel using methylene chloride as the 
eluting age;nt. The fractions which are a single compound accord- 
ing to thin layer chromatography were combined and evaporated 

i 

to dryness in vacuo. After digesting with diisopropyl ether 

2.3 g of 6a-methyl-prednisolone 17a, 21-bis-( ethyl carbonate) 



with a melting point of 142 - 143° are obtained. 
Example 13 : 

6a-Methvl-r>rednisorone 17 a- (ethyl carbonate )-21-nro-Dionate 

i 

p 0.78 ml of propionyl chloride are stirred into a solu- 

tion of 3.0 g of 6a-methyl-prednisolone 17a- (ethyl carbonate) 

i 

in 36 ml of pyridine, with ice-cooling. 

i 

Subsequently, the reaction mixture was stirred for 30 
minutes at oP^ and then for 1 hour at room temperature and was 

finally poured into 200 ml of aqueous sodium chloride solution 

i 

Further wprking-up of the reaction mixture was as described in 
Example 12. 

After chromatography and crystallization with diiso- 
propyl ether, 2.4 g of 6cc-methyl-prednisolone 17 a- (ethyl 
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carbonate )-21-propionate with a melting point of 156 - 158° 

A.) *~ 

were obtjained. 

* 

Example 14 : 

6q-Methyl-x)rednisolone 17a- (ethyl carbonate )- 21- cyclopropane- 
carboxylate 

1,0 ml of cyclopropanecarboxylic acid chloride is 

1 

stirred into a solution of 5.23 g of 6a-methyl-prednisolone 

17a- (ethyl carbonate) in 60 ml of absolute pyridine, with ice- 

i . CSL 

cooling. The mixture was stirred for 30 minutes at 0? and 

then left to stand for a further 16 "hours at room temperature. 

After stirring into 350 ml of water,* the reaction mixture is 

1 

worked up and chromatographed (on 180 g of silica gel) as des- 

1 

cribed in Example 12. After recrystallization from diiso- 

propyl ether/hexane , 3.93 g of 6a-methyl-prednisolone 17aS> 
(ethyl carbonate )-21-cyclopropanecarboxylate with a melting 
point of 167 - 170° are obtained. 
Example 15 : 

6a-Methvl,-i>rednisolone 17a- (ethyl carbonate ) -21- (l-adamantoate) 

1 

i,-73 g of adamantanecarboxylic acid chloride and 1.0 ml 
of absolute pyridine are added to a solution of 2.0 g of 6o££> 

i 
> 

methyl-prednisolone ii^ 130 ml of toluene and the mixture is 
then heated to the -boil under reflux for 15 hours. It is 

cooled to 1 room temperature and washed with sodium bicarbonate 

! 

solution and then with water until neutral, dried over sodium 
sulfate and concentrated to dryness in vacuo. 

The residue is chromatographed on 100 g of silica gel 
by means of toluene/ethyl acetate, 3 : 1 (compare Example 12). 
After digesting with ether, 1.1 g of 6a-methyl-prednisolone 




/ 



17a- (ethyl carbonate )-21- ( 1- adamant o ate) with a melting point 



'"V \ 



of 265 r 266.° are obtained* 

■/4 h 



Example 16 : 

^ Sa-Methvl-iprednisolone 17oc- (ethyl carbonate )-21-cyclo-pentyl- 
5 propionate 

p 6.4 g of cyclopentylpropionyl chloride are added drop- 
wise, under nitrogen, in the course of 30 minutes to a solution, 
^^2^); at 30°C, of 5.0 g of 6a-methyl-prednisolone 17a- (ethyl carbon- 
ate) in a mixture of 23 nil of anhydrous pyridine and 25 ml of 




10 anhydrous acetone, wfefcfcsi^stirring. m The mixture is then 



\ 



o ^ 



stirred for a further one hour at 46 T 48 . 2.17 ml of 

- ^) * 

* diethylaminoethanol were then added dropwise at this temperature 




in the course of 5 minutes, wte£3rs*. stirring , and the mixture 



vas stirred for a further 20 minutes. It is then cooled to 

& -k o 

^ 15 ^^ 20^ and 30 ml of water are stirred in in the course of 20 



minutes. After stirring for a further 20 minutes, the 

organic solvent is evaporated off in vacuo and the residue is then 
worked up, and chromatographed, as described in Example 12. 

2*6 g of ; 6a-methyl-prednisolone 17a- (ethyl carbonate^ 
20 21-cyclopentylpropionate with a melting point of 175 t 176° are 

Al * 

obtained. 

v . v,. Example 17 : . > 

i /"a) 1 g of prednisolone 17-(methyl carbonate) is reacted 

/ 1) with 0.8 ml of methyl chlorof ormate and/2) with 0.8' ml of 
25 ethyl chlorof ormate with C.9 ml of n-propyl chlorof ormate , 
{4) with 0,9 ml of n-butyl chlorof ormate , {5) with 1.0 ml of iso- 
propyl chlorof ormate, /S) with 1.0 ml of iso-butyl chlorof ormate 
/7) with 0.8 ml of acetyl chloride, (8) with 0.8 ml of propionyl 
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chloride ,^9) with 0.9 ml of butyryl chloride, (lo) with 1 ml of 

valeryl chloride ,^11) with 1 ml of cyclopropanecarboxylic acid 

chloride and^l2) with 1.3 ml of cyclop ent ylpr op ionyl chloride, 

instead of with methyl chlorof ormate , and the product is worked 

up, in the same way as described in Example . 

The corresponding/! ) prednisolone 17- (methyl carbonate^)-- 

^ • -.V 

21- (methyl carbonate) ,/2) prednisolone 17- (methyl carbonate)^) 

21-(ethyl carbonate) , /3) prednisolone 17-(methyl carbonate )-2r-< 
(n-propyl carbonate) , (4) prednisolone 17- (methyl carbonate )-21-> 



(n-butyl carbonate) , {|) prednisolone 17- (methyl carbonate) -21-\ 
(isopropyl carbonate) ,/o) prednisolone 17-(methyl carbonate)-? 
21-(isobutyl carbonate) ,(f7) prednisolone 17- (methyl carbonate)- 
21-acetat e , (t$ ) prednisolone 17- (methyl carbonate ) -21-propionate , 
^9) prednisolone 17-(methyl carbonate )-21-butyrate ,^10 ) pred- 
nisolone 17- (methyl carbonate ) -21- valer at e , /il) prednisolone 
17- (methyl carbonate )-21-cyclopropanecarboxylate and (12) pred- 



nisolone 17- (methyl carbonate) -21- cyclopentylpropionate is 
obtained in each case. . 
£b) 3 g of prednisolone 17- (methyl carbonate) are reacted 

with methane sulfonyl chloride, and the product is worked up, in 
the same way as described in Example 2/x). After crystal- . 

^^^^^ 

lization from ether, prednisolone 17- (methyl carbonate )-23^j 
methane sulfonate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride 
or of p-chlorobenzenesulfonyl chloride is employed in place of 
methanesulfonyl chloride, the corresponding prednisolone 17© - 
(methyl carbonate )-21-p-toluenesulf onate and, respectively,, 
prednisolone 17- (methyl carbonate )-21-p-chlorobenzenesulf onate 



are obtained* 

^o) The prednisolone dimethyl orthocarbonate (R.^ ^0.6), 

first required for the reaction, is prepared according to 
German *P£1;ent 1,668,079 from prednisolone and tetramethyl ortho- 

™~ A 

5 carbonate. 



CI Example 18 : 



Subsequently the first-mentioned compound is hydrolyzed 
to prednisolone 17- (methyl carbonate) (R f ^ 0.4) in the same 
way as described in Example 1 <6) . 



1/10 7 a) 1 g of prednisone 17-(methyl carbonate) is reacted^l) 

with 0.8 ml of methyl chloroformate and/ 2) with 0.8 ml of ethyl 
chloroformate , (3) with 0.9 ml of n-propyl chlorof ormate , (k) 
with 0.9 ml of n- butyl chlorof ormate ,^J5) with 1.0 ml of iso- 
propyl chlorof ormate ,^6) with 1.0 ml of isobutyl chloroformate, 
15 with 0.8 ml of acetyl 'chloride ,/8) with 0.8 ml of propionyl 

chloride, (9) with 0.9 ml of butyryl chloride, 10) with 1 ml of 
valeryl chloride , (11) with 1 ml of cyclopropanecarboxylic acid 
chloride and 1^12) with 1.3 ml of cyclopentylpropionyl chloride, 
instead of with methyl chloroformate, and the product is worked 
20 up, in the same way as described in Example 4fa). 

The corresponding^.) prednisone 17- (methyl carbonate).^' 
21- (methyl carbonate) , (j.) prednisone 17- (methyl carbonate) -21^ 
(ethyl carbonate) ,/3) prednisone 17- (methyl carbonate ) -21- (n-- 
propyl carbonate) , GO prednisone 17-(methyl carbonate ) -21- (n-» 

1 

25 butyl carbonate) , Q) prednisone 17-(methyl carbonate) -21- (iso- 
propyl carbonate) ,/%) prednisone 17-(methyl carbonate) -21- (iso- 
butyl carbonate) ,(7) prednisone 17- (methyl carbonate) -21^} 
acetate, (&) prednisone 17-(methyl carbonate ) -21-propionate , 
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^9) prednisone 17- (methyl carbonate ) -21-butyrate , ^10) prednisone- 
17- (methyl carbonate )-21-valerate , £11) prednisone 17-(methyl 
carbonate)-21-cyclopropanecarboxylate and (12) prednisone 
(methyl carbonate)-21-cyclopentylpropionate is obtained in each 
5 case. 

|^ (^>) '3 g of prednisone 17- (methyl carbonate) are reacted with 

methane sulfonyl chloride, and the product is worked up, in the 
same way as described in Example 2(f). After crystallization 

from ether, prednisone 17- (methyl carbonate )-21-methane- 

10 sulfonate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride 

* 

* • 

or of p-chlorobenzene sulfonyl chloride is employed in place of 
methane sulfonyl chloride , the corresponding prednisone 17*^ 
(methyl carbonate )-21-p-toluenesulf onate or, respectively, 
15 prednisone 17- (methyl carbonate )-21-p-chlorobenzenesulf onate is= 
. obtained. . " 

^c) The prednisone dimethyl orthocarbonate (R^ = 0.6) f 

t i 

first require;! for the reaction, is prepared according to 



German tpatent^ 1,668,079 from prednisone and tetramethyl ortho- 

A - 

20 carbonate. 

. Subsequently, the first-mentioned compound is hydrolyzed 



to prednisone 17- (methyl carbonate) (R^ =0.4) in the same way 



V 



as described in Example If c). 
H3c ample ±y :j 



25 a) 1 g of cortisone 17- (methyl carbonate) is reacted^.) 

with 0.8 ml of methyl chlorof ormate and/2) with 0.8 ml of ethyl 
chlorof ormate , ^3) with 0.9 ml of n-propyl chlorof ormate f ^%) with* 
0.9 ml of n-butyl chlorof ormate ,(5) with 1.0 ml of isopropyl 
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chlorofo.rmate,^6) with 1.0 ml of isobutyl chlorof ormate ,^J) 
with 0.8 ml of acetyl chloride, (§) with 0.8 ml of propionyl 
chloride , (9) with 0.9 ml of butyryl chloride ,(4o) with 1 ml of 
valeryl chloride , ^11) with 1 ml of cyclopropanecarboxylic acid 
chloride; and £12) with 1.3 ml of cyclopentylpropionyl chloride, 
instead of with methyl chlorof ormate , and the product is worked 

i 

up, in the same way as described in Example 4£a) . 

The corresponding /l) cortisone 17- (methyl carbonate^ 
21-(methyl carbonate) ^ 2) 'cortisone 17- (methyl carbonate )-21^ 
(ethyl carbonate) ,/ 3) cortisone 17-(methyl carbonate ) -21- (n^ 
propyl carbonate) ,^4) cortisone 17-(methyl carbonate) -21- (ng} 
butyl carbonate) ,0 ) cortisone 17- (methyl carbonate ) -21- (iso- 
propyl carbonate) ,(,6) cortisone 17-(methyl carbonate) -21- (iso- 
butyl carbonate) cortisone 17-(methyl carbonate )-21-acetate 

£jB) cortisone 17-(methyl carbonate )-21-propionate,{ 9) cortisone 
17- (methyl carbonate )-2l-butyrate , ft.0) cortisone 17- (methyl 
carbonate) -21- valerate, (11) cortisone 17- (methyl carbonate)'- > 
21-cyclopropanecarboxylate and (12) cortisone 17-(methyl carbon- 
ate)-21-cyclopentylpropionate is obtained in each case. 

C 13 ) 3 g of cortisone 17- (methyl carbonate) are reacted with 

methanesulfonyl chloride, and the product is worked up, in the ■ 
same way as described in Example 2^f). After crystalliza- 

tion from ether, cortisone 17- (methyl carbonate )-21-methane- 
sulfonate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride 
or of p-chlorobenzenesulfohyl chloride is employed in place of 
methanesulfonyl chloride, t}^~^H^sponding cortisone 17p^ 
(methyl carbonate )-21-p-toluenesulf onate or, respectively, 
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cortisone 17- (methyl carbonate )-21-p-chlorobenzene sulfonate is 

* 

obtained, 

^c) The cortisone dimethyl ortho carbonate (R £ = 0.6), 

first required for the reaction, is prepared according to 
German rEat^nt^ 1 , 668 , 079 from cortisone and tetramethyl ortho- 
carbonate. 

Subsequently, the first-mentioned compound is hydrolyzed 
to cortisone 17- (methyl carbonate) (R f ^ 0.4) in the same way 
as described in Example 1 c). 



Example 20 ; 

a) 1 g of Cortisol 17- (methyl carbonate) is reacted 

1) with 0.8 ml of methyl chlorof ormate and/ 2) with 0.8 ml of 
ethyl chlorof ormate, ^3) with 0.9 ml of n-propyl chlorof ormate , 
(k) with 0.9 ml of n-butyl chlorof ormate, 5) with 1.0 ml of 
isopropyl chlorof ormate , ^6) with 1.0 ml of isobutyl chloro- 
formate, (7) with 0.8 ml of acetyl chloride £j8) with 0.8 ml of 
propionyl chloride ,^9) with 0.9 ml of butyryl chloride, tip) 
with 1 ml of valeryl chloride ,^11) with 1 ml of cyclopropane- 
carboxylic acid chloride and QJZ) with 1.3 ml of cyclopentyl- 



propionyl chloride, instead of with methyl chlorof ormate , and 
the product is worked up , in the same way as described in 
Example 4 v a). 

The corresponding/1) Cortisol 17- (methyl carbonate^ 
21-(methyl carbonate) , ^2) Cortisol 17-(methyl carbonate) -21^ 
(ethyl carbonate) , ^3) Cortisol 17- (methyl carbonate) -21- (nP 
propyl carbonate) ,f 4) Cortisol 17-(methyl carbonate) -21- (n£ 




butyl carbonate),^) Cortisol 17-(methyl carbonate) -21- (iso- 
propyl carbonate),^) Cortisol 17-(methyl carbonate)-21-(iso- 



butyl carbonate) ,/7) Cortisol 17-(methyl carbonate ) -21-acetate . 
^ 8) Cortisol 17- (methyl carbonate )-21-propionate^ 9) Cortisol 
17- (methyl carbonate ) -21-butyrat e ,(±0) Cortisol 17- (methyl 
carbonate )-21-valerate 11) Cortisol 17-(methyl carbonate) -2^- 
5 cyclopropanecarboxylate and ^2) Cortisol 17-(methyl carbonate)^ 

21-cyclopentylpropionate is obtained in each case. 
J (h) 3 g of Cortisol 17- (methyl carbonate) are reacted with 

methanesulfonyl chloride, and the product is worked up, in the 
same way as described in Example 2£f). After crystalliza- 

10 tion from ether, Cortisol 17- (methyl carbonate )-21-methane- 

sulfonate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride or 
of p-chlorobenzenesulf onyl chloride is employed in place of 
.methanesulfonyl chloride, the corresponding Cortisol 17- (methyl 
15 carbonate )-21-p-toluenesulf onate or, respectively, Cortisol 

17- (methyl carbonate)-21-p-chlorobenzenesulf onate is obtained. 
y\ ; , (fc) The Cortisol dimethyl ortho carbonate (R f = 0.6) first 

ft required for the reaction is prepared according to German < Ba£eril 
A 1,668,079 from Cortisol and tetramethyl ortho carbonate. 

A 

20 Subsequently, the first-mentioned compound is hydro- 







\ 




lyzed to Cortisol 17-(methyl carbonate) (R^ = 0.4) in the same 
way as described in Example 1^). 
Example 21 : - 

a) 1 g of beclomethasone 17- (methyl carbonate) is reacted 



25 ^1) with 0.8 ml of methyl chlorof ormate andf 2) with 0.8 ml of 

ethyl chlorof ormate , Q) with 0.9 ml of n-propyl chlorof ormate , 
(k) with 0.9 ml of n-butyl chlorof ormate, (J) with 1.0 ml of iso- 
propyl chlorof ormate , (6) with 1.0 ml of isobutyl chlorof ormate , 
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/7) with 0.8 ml of acetyl chloride/ 8) with 0.8 ml of propionyl 

^^^^ m 

chloride ,Q9) with 0.9 ml of butyryl chloride, (10) with 1 ml of 

valeryl chloride ,£ll ) with 1 ml of cyclopropanecarboxylic acid 
chloride and (l2) with 1.3 ml of cyclop ent ylpr op ionyl chloride, 
5 instead of with methyl chlorof ormate , and the product is worked 

up, in the same way as described in Example 4^a). 

The corresponding/!) beclomethasone 17- (methyl carbon- 
ate)-21- (methyl carbonate) ,^2) beclomethasone 17- (methyl car- 
bonate ) -21- ( ethyl carbonate) ,^3) beclomethasone 17-(methyl 
10 carbonate)-21-(n-propyl carbonate) J 4) beclomethasone 17^ 



(methyl carbonate ) -21- (n- butyl carbonate) ,/5) beclomethasone 
17-(methyl carbonate )-21-(isopropyl carbonate) ,{%) beclometha< 
sone 17-(methyl carbonate) -21- (isobutyl carbonate) , (£) beclo- 
methasone 17- (methyl carbonate ) -21-acetate ,t^8) beclomethasone 

15 17- (methyl carbonate )-21-propionate f 9) beclomethasone 17- * 

v -. 

(methyl carbonate )-21-butyrate ,Q-0) beclomethasone 17- (methyl 
carbonate )-21-valerate lifll) beclomethasone 17-(methyl carbon- 



Vac- 



20 case. 

9 



ate)-21-cyclopropanecarboxylate and (12) beclomethasone 1{?^ 

i 

(methyl carbonate )-21-cyclopentylpropionate is obtained in each 



b) 3 g of beclomethasone 17- (methyl carbonate) are reacted 

with methane sulf onyl chloride, and the product is worked up, in 
the same. way as described in Example 2<^) . After crystal- 

lization from ether, beclomethasone 17- (methyl carbonate) -21^7 
25 methane sulfonate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride or 
of p-chlorobenzenesulf onyl chloride is employed in place of 
methanesuif onyl chloride, the corresponding beclomethasone 17^Z) 
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(methyl carbonate )-21-p-toluenesulfonate or, respectively, 
beclomethasone 17- (methyl carbonate )-21-p-chlorobenzenesul- 
fonate is obtained. 

c) The beclomethasone dimethyl orthocarbonate (R f ^0.6) 

first required for the reaction is prepared according to German 



Jaterrfr 1,668, 079 from beclomethasone and tetramethyl ortho- 
carbonate. Subsequently, the first-mentioned compound is 

hydrolyzed to beclomethasone 17- (methyl carbonate) (R f = 0.4) 
in the same way as described in Example l(<c). 



C l 10iJ y C Example 22- : 

: . ^ ^ a) 1 g of 6oc- fluorodexamethasone 17- (methyl carbonate) is 

* 

reacted !) with 0.8 ml . of methyl chlorof ormate and- 2) with 0.8 

* 

ml of ethyl chlorof ormate £ 3) with 0.9 ml of n-propyl chloro- 

* » * 

formate, A) with 0.9 ml of n-butyl chlorof ormate f (' 5) with 1.0 
15 ml of isopropyl chlorof ormate 6) with 1.0 ml of isobutyl 

chlorof ormate/ 7) with 0.8 ml of acetyl chloride, (8) with 0.8 



ml of propionyl chloride, £9) with 0.9 ml of butyryl chloride, 
(jLO) with 1 ml of valeryl chloride ,(^11) with 1 ml of cyclo- 
propanecarboxylic acid chloride and(l2) with 1.3 ml of cyclo- 
20 pentylpropionyl chloride, instead of with methyl chlorof ormate , 

and the product is worked up, in the same way as described in . 
Example 4^) . 

^{■ ^ The corresponding^!) 6a-fluorodexamethasone 17- (methyl 
carbonate )-2l- (methyl carbonate) ,/2) 6a-fluorodexamethasone 
25 fetl. (methyl carbonate) -21- (ethyl carbonate) ,£3) 6oc-f luorodexametha- 
sone 17-(methyl carbonate) -21- (n-propyl carbonate),^-) 6ag^ 
fluorodexamethasone 17-(methyl carbonate) -21- (n-butyl carbonate), 
/ 5) 6a- fluorodexamethasone 17-(methyl carbonate) -21- (isopropyl 
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carbonate) ,/6) 6a-f luorodexamethasone 17- (methyl carbonate)*^ 
21-(isobutyl carbonate) /7) 6a-fluorodexamethasone 17- (methyl 
carbonate )-21-acetate ,y8) 6a- f luorodexamethasone 17- (methyl 
carbonate ) -21-propionate ,^/9) 6a-fluorodexamethasone 17-(methyl 
carbonate )-21-butyrate, ^Co) 6a-fluorodexamethasone 17-(methyl 
carbonate)-21-valerate, (ll) 6a-fluorodexamethasone 17- (methyl 
carbonate)-21-cyclopropanecarboxylate and(l2) 6a-*fluorodexa- 
methasone 17- (methyl carbonate )-21-cyclopentylpropionate is 
obtained in each. case. 

b) 3 g of 6a- f luorodexamethasone 17- (methyl carbonate) are 

reacted with methane sulfonyl chloride, and the product is 
worked up, in the same way as described in Example 2 f). 
After crystallization from ether, 6a-f luorodexamethasone 17-" 
(methyl carbonate )-21-methanesulfonate is obtained. 

If an equimolar amount of p-toluenesulf bnyl chloride or 
of p-chlorobenzenesulfonyl chloride is employed in place of 
methane sulfonyl chloride, the corresponding 6a-fluorodexamethyl— 
sone 17- (methyl carbonate )-21-p-toluenesulf onate or, respec- 
tively, 6a-f luorodexamethasone 17- (methyl carbonate ) -21-^3 
chloroberizene sulfonate is obtained. 

_c) The 6a- f luorodexamethasone dimethyl or tho carbonate 

(R^ = 0.6) first required for the reaction is prepared accord- 
ing to German ^Patent^ 1 ,668 ,079 from 6a-f luorodexamethasone and 
tetramethyl or tho carbonate. 

Subsequently, the first-mentioned compound is hydrolyzed 
to 6a-f luorodexamethasone 17- (methyl carbonate) (R f = 0.4) in 
the same way as described in Example l^c). 
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^ Example 23< :- 

^ a) 1 g of betamethasone 17- (methyl carbonate) is reacted 

1) with 0*8 ml of methyl chlorof ormate and 2) with 0.8 ml of 
ethyl chlorof ormate ,/3) with 0.9 ml of n-propyl chlorof ormate , 



4) with 0.9 ml of n-butyl chlorof ormate ,^5) with 1.0 ml of iso- 
propyl chlorof ormate ^5) with 1.0 ml of iso-butyl chloroform- \ 
ate,/7) with 0.8 ml of- acetyl chloride,/8) with- 0.8 ml of j 
propionyl chloride, (9) with 0.9 ml of butyryl chloride , (10) * 
with 1 ml of valeryl chloride ,^11) with 1 ml of cyclopropane- 
carboxylic acid chloride and (12) with 1.3 ml of cyclopentyl- 
propionyl chloride, instead of with methyl chlorof ormate , and \ 

t 

r 

the product is worked up, in the same way as described in f 

V ■ ' l 

Example 4(a) . I 

r 

f 

The corresnonding/l) betamethasone 17- (methyl carbonate) -i 
21-(methyl carbonate) 2) betamethasone 17-(methyl carbonate;)- |. 
21-(ethyl carbonate) ,(3) betamethasone 17-(methyl carbonate.)^ | 
21- (n-propyl carbonate) ,f 4) betamethasone 17- (methyl carbonate).-) j 
21-(n-butyl carbonate) , | 5) betamethasone 17-(methyl carbonate)^ \ 

i 

21-(isopropyl carbonate) J 6) betamethasone 17-(methyl carbonate)-^ 
21-(isobutyl carbonate) ,(7) betamethasone 17-(methyl carbonate,)'-. \ 
21- acetate, ^8) betamethasone 17- (methyl carbonate )-21-propion- . j 
ate,/9) betamethasone 17- (methyl carbonate)-21-butyrate ,(10) ( 
betamethasone 17-(methyl carbonate )- 21- valerat e ,( 11) betametha- t 
sone 17- (methyl carbonate )-21-cyclopropanecarboxylate and Q_2); \ 
betamethasone 17- (methyl carbonate )-21-cyclopentylpropionate ; 
is obtained in each case. * 

b) 3 g of betamethasone 17- (methyl carbonate) are reacted 

with me thane sulfonyl chloride, and the product is worked up r in-. 




the same way as described in Example 2^f). After crystal- 

lization from ether, betamethasone 17- (methyl carbonate) -21--^ 
methane sulfonate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride or 
of p-chlorobenzenesulf onyl chloride is employed in place of 
methanesulf onyl chloride , the corresponding betamethasone 17- " 
(methyl carbonate )-21-p-toluenesulf onate or, respectively, 
betamethasone 17- (methyl carbonate )-21-p-chlorobenzenesulf onate* 
is obtained. 



c) The betamethasone dimethyl ortho carbonate (R^ = 0.6) 



first required, for the reaction is prepared according to 
German VPa£en-D 1,658,079 from betamethasone and tetramethyl 

A 

ortho carbpnate. Subsequently, the first-mentioned compound 

is hydrolyzed to betamethasone 17-(methyl carbonate) (R^ ^ 0.4) 
in the same way as described in Example T c). 
. Example 24 : 

a) 1 g of 6a-fluoro-prednisolone 17-(methyl carbonate) is 



reacted 1) with 0.8 ml of methyl chlorof ormate and(2) with 0.8 
ml of ethyl chlorof ormate 9 (3) with 0.9 ml of n-propyl chloro- 
formate,{^4) with 0.9 ml of n-butyl chlorof ormate , v 5) with 1.0 
ml of isopropyl chloroformate,. 6) with 1.0 ml of isobutyl 
chlorof ormate ,^7) with 0.8 ml of acetyl chloride, v8) with 0.8 
ml of propionyl chloride, /§) with 0.9 ml of butyryl chloride, 



to 



10) with 1 ml of valeryl chloride , £11) with 1 ml of cyclo- 
propanecarboxylic acid chloride and/12) with 1.3 ml of cyclo- 
pentylpropionyl chloride, instead of - with methyl chlorof ormate , 
and the product is worked up, in the same way as described in 
Example 4(a). 
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v - -v 



{ 



The corresponding,/!) 6a- f luoro-prednisolone 17- (methyl 
carbonate) -21- (methyl carbonate) ,^2) 6a-f luoro-prednisolone 
17-(methyl carbonate) -21- (ethyl carbonate) , ^3) 6a-fluoro- 
prednisolone 17- (methyl carbonate ) -21- (n-propyl carbonate), 
4) 6a- f luoro-prednisolone 17- (methyl carbonate ) -21- (n-butyl 
carbonate) ,^5) 6a-fluoro-prednisolone 17-(methyl carbonate )-20r-! 
(isopropyl carbonate) ,^6 ) 6a-fluoro-prednisolone 17-(methyl 
carbonate ) -21- (isobutyl. carbonate) / 7) 6a-f luoro-prednisolone 
17- (methyl carbonate)-21-acetate ,{8) 6a- f luoro-prednisolone 
17-(methyl carbonate )-21-propionate ,^9) 6a-f luoro-prednisolone 
17-(methyl carbonate ) -21-butyrate /lO) 6a-f luoro-prednisolone 
17-(methyl carbonate ) -21- valer ate ,Q.l) 6a- f luoro-prednisolone 
i| 17- (methyl carbonate )-21-cyclopropanecarboxylate and ^12) 6a-*> 

* f luoro-prednisolone 17- (methyl carbonate)-21-cyclopentyl- 

* 

15 propionate is obtained in each case, 

(L b ) 3 g of 6a-f luoro-prednisolone 17- (methyl carbonate) 

are reacted with methanesulf onyl chloride, and the product is 
worked up', in the same way as described in Example 
After crystallization from ether, 6a- f luoro-prednisolone 1.7c**' 

20 (methyl carbonate )-21-methanesulf onate is obtained. 

. ■ 

If an equimolar amount of p-toluenesulf onyl chloride or 
of p-chlorobenzenesulf onyl chloride is employed in place of 
v f v methanesulf onyl chloride, the corresponding 6a-f luoro-predni- 
solone 17- (methyl carbonate )-21-p-toluenesulf onate or, res- 
25 v pectively^ 6a-f luoro-prednisolone 17- (methyl carbonate )-21-p;^ H 
chlorobenzenesulf onate is obtained. 



v£ \ ^4) The 6a-fluoro-prednisolone dimethyl orthocarbonate 

(R f = 0.6) first required for the reaction is prepared according { 
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-bo German tFateni^ 1 . 668 . 079 from 6cx-fluoro-prednisolone and 
tetramethyl orthocarbonate. 

Subsequently, the first-mentioned compound is hydrolyzed 
to 6cc-fluoro-prednisolone 17-(methyl carbonate) (R f = 0.4) in 
the same way as described in Example l{c) . 
Example 25 :' 

.a) 1 g of 16a- or (3-methylprednisolone 17-(methyl carbon- 

ate) is react ed/l) with 0.8 ml of methyl chlorof ormate and 
2) with 0.8 ml of ethyl chlorof ormate ,(3) with 0.9 ml of n- ^ 
propyl chlorof ormate ,^4) with 0.9 ml of n-butyl chlorof ormate , 
5) with 1.0 ml of isopropyl chlorof ormate ,(^6) with 1.0 ml of 
isobutyl chlorof ormate ,(7) with 0.8 ml of acetyl chloride ,^8) 
with 0.8 ml of propionyl chloride ,^9) with 0.9 ml of butyryl 
chloride, ;10) with 1 ml of valeryl chloride f^ll) with 1 ml of 
cyclopropanecarboxylic acid chloride and (12) with 1.3 ml of 
cyclopentylpropionyl chloride, instead of with methyl chloro- 
f ormate, and the product is worked up, in the same way as des- 
cribed in Example ^ a) # 



The corresponding^ 1) l6a- or p-methylprednisolone 17^ 
(methyl carbonate) -21- (methyl carbonate) ,(_2) l6a- or 3-methyl- 



prednisolone 17-(methyl carbonate) -21- (ethyl carbonate) (J5) 
)' 16a- or p-methylprednisolone 17- (methyl carbonate)-21-(n--p 

i 

propyl carbonate) , (h) 16a- or p-methylprednisolone 17- (methyl 

i ■ . 

carbonate) -21- (n-butyl carbonate) / 5) l6oc- or p-methylpredni- 

solone 17-(methyl carbonate)-21-( isopropyl carbonate) , (6) l6oC> 
or 0-methylprednisolone 17- (methyl carbonate) -21- (isobutyl 
carbonate) , (l) 16a- or 0-methylprednisoloj&e_ 17- (methyl carbon- 
ate )-21-acetate, <S) 16a- or p-methylpredni solone 17- (methyl 



Cp^CJ& carbonate ) -21-propionate ,/9) 16a- or 0-methylprednisolone 17^> 

(methyl carbonate )-21-butyr ate ,(^10 ) 16a- or p-methylprednisol- 
~ one 17-(methyl carbonate ) -21- valerat e , (ll) 16a- or p-methyl- 




precinisolone 17- (methyl carbonate )-21-cyclopropanecarboxylate 
iOy>^> and <12) 16a- or p-methylprednisolone 17- (methyl carbonate)-2^ 

cyclopentylpropionate is obtained in each case. 
^C£/:^ £b) 3 g of 16a- or. p-methylprednisolone 17- (methyl carbon- 

ate) are reacted with methane sulfonyl chloride, and the product 
is worked up, in the^" same, way as described in Example 2^f). 
-^£^0£>O After crystallization from ether, 16a- or (3-methylprednisolone 

17- (methyl carbonate )-21-methanesulf onate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride or 
of p-chlorobenzene sulfonyl chloride is employed in place of 
methanesulfonyl chloride, the corresponding l6cc~ or (3-methyl- 
15 prednisolone 17- (methyl carbonate)-21-p-toluenesulf onate or, 
respectively, 16a- or (3-methylprednisolone 17- (methyl carbon- 
ate )-21-p-chlorobenzenesulf onate is obtained. 
(_c) The 16a- or (3-methylprednisolone dimethyl orthocarbon- 






ate (R>> = 0.6) first required for the reaction is prepared 

according to German < E^en^ 1 , 668 , 079 from l6<x- or p-methyl3 
^ A . 

prednisolone and tetramethyl orthocarbonate. 

Subsequently, the first-mentioned compound is hydrolyzed 

bOjtQps; to 16a- or p-methylprednisolone 17- (methyl carbonate) (R f ^ 

0.4) in the same way as described in Example l(^c). 

&L25 Example 26 : 

& 1 g of 6a, 16a- or p-dimethyl-prednisolone 17- (methyl 

carbonate) is react ed/l) with 0.8 ml of methyl chlorof ormate 

and^2) with 0^8 ml of ethyl chlorof ormate , <3) with 0.9 ml of 
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n-propyl chlorof ormate ,(^4) with 0.9 ml of n-butyl chloro- 
formate,^) with 1.0 ml of isopropyl chlorof ormate<£jS) with 
1.0 ml of isobutyl chlorof ormate ,^7) with 0.8 ml of acetyl 
chloride/" 8) with 0.8 ml of propionyl chloride f 9) with 0.9 ml 
of butyryl chloride , (JL0) with 1 ml of valeryl chloride ,^,11) . 
with 1. ml of cyclopropanecarboxylic acid chloride and(jL2) with 
1.3 ml of cyclop entylpropionyl chloride,, instead of with methyl 
chlorof ormate , and the product is worked up, in the same way 
as described in Example 4_a). 

one 17-(methyl carbonate) -21- (methyl carbonate) ,£2) 6a,l6a- or 
p-dimethyl-prednisolone 17- (methyl carbonate) -21- (ethyl carbon- 

ate) /^J5) 6a ,16a- or p-dimethyl-prednisolone 17- (methyl carbon- 
— ate) -21- (n-propyl carbonate) ,(^4) 6oc,l6cc- or p-dimethyl-predni- 
15 solone 17-(methyl carbonate) -21- (n- butyl carbonate)^ 5) 6a, 16^ 
fef^ or p-dimethyl-prednisolone 17- (methyl carbonate) -21- (isopropyl 
carbonate) ,(j5) 6a,l6a- or (3-dimethyl-prednisolone 17-(methyl 
- carbonate) -21- (isobutyl carbonate) /l) 6a,l6a- or p-dimethyl- 
prednisolone 17- (methyl carbonate )-21-acetate ,(j0 6a,l6a- or 
20,6^ (3-dimethyl-prednisolone 17- (methyl carbonate ) -21-propionate , 

(^9) 6a,l6a- or 0-dimethyl-prednisolone 17- (methyl carbonate )-23^> 
butyrate ,^10) 6a,l6a- or p-dimethyl-prednisolone 17- (methyl 
carbonate) -21- valerate, ^11) 6a,l6a- or p-dimethyl-prednisolone 
17- (methyl carbonate )-21-cyclopropanecarboxylate and^JL2) 6a,l6dSD 




25 or p-dimethyl-prednisolone 17- (methyl carbonate )-21-cyclo- 

pentylpropionate is obtained in each case. 
(_b) 3 g of 6a,l6cc- or p-dimethyl-prednisolone 17- (methyl 

carbonate) are reacted with methanesulf onyl chloride, and the 
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product is worked up, in the same way as described in Example 
2 4). After crystallization from ether, 6a,l6a- or S3 

dimethyl-prednisolone 17- (methyl carbonate )-21-methanesulf onate 
is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride or 
of p-chlorobenzenesulf onyl chloride is employed in place of 
£^ methanesulf onyl chloride , the corresponding 6a,l6a- or 0i^> 
dimethyl-prednisolone 17- (methyl carbonate )-21-p-tolu ene- 
sulfonate or, respectively, 6a,l6a- or (3-dimethyl-prednisolone 
17- (methyl, carbonate )-21-p-chlorobenzenesulf onate is obtained, 
c) The 6a, 16a- or p-dimethyl-prednisolone dimethyl ortho- 

carbonate (R f = 0.6) first required for the reaction is pre- 






* jum "fc 

pared according to German iBa fogni ? 1,668,079 from 6a,l6a- or {3£> 

A 

dimethyl-jprednisolone and tetramethyl orthocarbonate. 
15 Subsequently, the first-mentioned compound is hydrolyzed 

to 6a, 16a- or (3-dimethyl-prednisolone 17- (methyl carbonate) 
(R^ = 0.4) in the same way as described in Example 3f^c ) . 
£~Ld£— Example 27 : 

1 g of 9a-chloro-l6a-methyl-prednisolone 17- (methyl 
carbonate) is reacted 1) with 0.8 ml of methyl chloro formate 
and^2) with 0.8 ml of ethyl chlorof ormate , (3) with 0.9 ml of 
n-propyl chlorof ormate f 4) with 0.9 ml of n-butyl chlorof ormate , 
5) with 1.0 ml of isopropyl chlorof ormate ,{J3) with 1.0 ml of 
isobutyl chlorof ormate , (j) with. 0.8 ml of acetyl chloride ,(j3) 
25 with 0.8 ml of propionyl chloride, (J)) with O.S ml of butyryl 
chloride, (10 ) with 1 ml of valeryl chloride, (11) with 1 ml of 
cyclopropanecarboxylic acid chloride and (12) with 1.3 ml of 
cyclop entylpropi onyl chloride, instead of with methyl chloro- 
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formate, and the product is worked up, in the same way as des- 
cribed in Example 4 // a) . 

The corresponding^! ) 9a-chloro-l6a-methyl-prednisolone 
17- (methyl carbonate) -21- (methyl carbonate) ,(^2) 9a-chloro-l6g-- 
methyl-prednisolone 17- (methyl carbonate )-21-( ethyl carbonate), 
(j5) 9a-chloro-l6a-methyl-prednisolone 17- (methyl carbonate) -21^ 
(n-propyl carbonate) / 4) 9a-chloro-l6a-methyl-prednisolone 17S^ 
(methyl carbonate) -21- (n-butyl carbonate) ,^5) 9a-chloro-l6a2) 
methyl-prednisolone 17- (methyl carbonate ) -21- (isopropyl carbon- 
ate) ,^5) 9a-chloro-l6a-methyl-prednisolone 17- (methyl carbon- 
ate )-21- ( isobutyl carbonate )C^J7 ) 9a-chloro-l6a-methyl-predni- 
solone 17- (methyl carbonate ) -2l-acetate , (^2 9a-chloro-l6^r) 
methyl-prednisolone 17- (methyl carbonate ) -21-propionate , (9) 9ti^ 
chloro-l6a-methyl-prednisolone 17- (methyl carbonate) -21- 
butyrate, ^10) 9a-chloro-l6a-methyl-prednisolone 17-(methyl 
carbonate) -21- valerate ,^JL1 ) 9a-chloro-l6a-methyl-prednisolone 
17- (methyl carbonate) -21-cyclopropanecarboxylate and (12) 9q© 
chloro-l6a-methyl-prednisolone 17- (methyl carbonate ) -21-cyclo- 
pentylpropionate is obtained in each case. 

■ * 

<^b) 3 g of 9a-chloro-l6a-methyl-prednisolone 17- (methyl 

carbonate) are reacted with methanesulf onyl chloride, and the 
product is worked' up, in the same way as described in Example 

After crystallization from ether, 9a-chloro-l6<x^ 

I • 

methyl-prednisolone 17- (methyl carbonate )-21-methanesulf onate 
is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride 

+ * 

or of p-chlorobenzenesulf onyl chloride is employed in place of 
methanesulf onyl chloride, the corresponding 9a-chloro-l6of^> 



methyl-prednisolone 17- (methyl carbonate )-21-p-toluenesulf on- 
(f&J ate or, respectively, 9a-chloro-l6a-methyl-prednisolone ±73) 
(methyl carbonate )-21-p-chlorobenzenesulf onate is obtained. 



r 



Y ^ / °^ The 9a-chloro-l6a-methyl-prednisolone dimethyl ortho- 

carbonate (R~ = 0.6) first required for the reaction is pre- 

pared according to German latent 1 , 668 , 079 from 9a-chloro-l6<^ 

A 

methyl-prednisolone and tetramethyl ortho carbonate. 

Subsequently, the first-mentioned compound is hydrolyzed 
kJ^> to 9a-chloro-l6a-methyl-prednisolone 17- (methyl carbonate) 
10^^ (R^ *= 0.4) in the same way as described in Example 
Example 28 : 

. (£2 (S) 1 g of 9a-chloro-prednisolone 17-(methyl carbonate) is 

reacted^!) with 0.8 ml of methyl chlorof ormate and 

(j2L) with 0.8 ml of ethyl chlorof ormate , (3) with 0.9 ml of n§) 

' . . . s 

15 propyl chlorof ormate^ ,4) with 0.9 ml of n-butyl chlorof ormate , 
/ 5) with 1.0 ml of isopropyl chlorof ormate / 6) with 1.0 ml of 
j _ — -.^^w*~.~wv-, 7) with 0.8 ml of acetyl chloride ( 8) 



t 

r 



with 0.8 ml of propionyl chloride ,^9) with 0.9 ml of butyryl 
chloride, (lp) with 1 ml of valeryl chloride /ll) with 1 ml of 
20 cyclopropane carboxylic acid chloride and(^L2) with 1.3 ml of 

cyclop entylpropionyl chloride, instead of with methyl chloro- 
f ormate, and the product is worked up, in the same way as des- 
cribed in Example ^a). 
(^0> The corresponding/l) 9a-chl6ro-prednisolone 17- (methyl 

25 / carbonate) -21- (methyl carbonate) ,(j?) 9a-chloro-prednisolone 

17-(methyl carbonate )-21-( ethyl carbonate) ,(^3) 9a-chloro-pred- 
nisolone 17-(methyl carbonate )-21- (n-propyl carbonate) ,(%) 9gcjiD 
chloro-prednisolone 17- (methyl carbonate) -21- (n-butyl carbonate), 
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^5) 9a-chloro-prednisolone 17- (methyl carbonate ) -21- (isopropyl 
carbonate) / 6) 9a-chloro-prednisolone 17-(methyl carbonate )-23g 
(isobutyl carbonate) ,^7) 9a-chloro-prednisolone 17- (methyl 
carbonate)-21-acetate ,^8) 9a-chloro-prednisolone 17- (methyl 
carbonate )-21-propionate , ^9) 9a-chloro-prednisolone 17- (methyl 
carbonate )-21-butyrate ,^10) 9a-chloro-prednisolone 17- (methyl 
carbonate) -21- valerate, (ll) 9oc-chloro-prednisolone 17- (methyl 
carbonate )-21-cyclopropanecarboxylate and (12) 9cc-chloro-pred- 
nisolone 17- (methyl carbonate )-21-cyclopentylpropionate is 
10 obtained in each case. 

3 g of 9a-chloro-prednisolone 17-(methyl carbonate) are 
reacted with methane sulf onyl chloride, and the product is 
worked up, in the same way as described in Example 2^f). 
After crystallization from ether, 9a-chloro-prednisolone 17^3 

* 

15 (methyl carbonate )-21-me thane sulfonate is obtained. 





If an equimolar amount of p-toluenesulf onyl chloride . 
or of p-chlorobenzenesulf onyl chloride is employed in place of 
methane sulf onyl chloride, the corresponding 9a-chloro-pred- 
nisolone 17-(methyi carbonate )-21-p-toluenesulf onate or, res- 
20^ ^)pectively, 9a-chloro-prednisolone 17- (methyl carbonate )-21-pl£D 
chlorobenzenesulf onate is obtained. 
V dO^P.) ^he 9a-chloro-prednisolone dimethyl ortho carbonate 

^ (H f = 0.6) first required for the reaction is prepared accord- 



ing to German cPaJbenp 1 , 668 , 079 from* 9a-chloro-T)rednisolone and 

A 

25 tetramethyl ortho carbonate. 

Subsequently, the first-mentioned compound is hydrolyze 
^ to 9a-chloro-prednisolone 17- (methyl carbonate) (R f = 0-4) in 

the same way as described in Example l^c). 



Example 29: 



L a ) 1 g of prednisolone 17- (ethyl carbonate) is react edf'l) 

with 0.8 ml of methyl chlorof ormate and^ 2) with 0.8 ml of ethyl 
chloroformate,/3) with 0.9 ml of n-propyl chlorof ormate, (C) 
with 0.9 ml of n-butyl chlorof ormate , (p) with 1.0 ml of iso- 
propyl chlorof ormate,£l5) with 1.0 ml of isobutyl chlorof ormate, 
(l) with 0.9 ml of butyryl chloride, db with 1 ml of valeryl 

chloride 'L 9 * with 1 ml of cyclopropanecarboxylic acid chloride 
andQ2) with 1.3 ml of cyclopentylpropionyl chloride, instead 
of with methyl chlorof ormate , and the product is worked up, 
in the same way as described in Example %a) . 

The corresponding/l) prednisolone 17- (ethyl carbonate^ 
21- (methyl carbonate) / 2) prednisolone 17-(ethyl carbonate) -2-1^ 
(ethyl carbonate), (3) prednisolone 17-(ethyl carbonate)-21-(n£> 
propyl carbonate),/ 4) prednisolone 17- (ethyl carbonate) -21- (n^> 
butyl carbonate) ,(5) prednisolone 17-(ethyl carbonate) -21- (iso- 
propyl carbonate) ,^6) prednisolone 17- (ethyl carbonate )-23£> 
(isobutyl carbonate ),G ;) prednisolone" 17- (ethyl carbonate)- ' 
21-butyrate|Jj) prednisolone 17-(ethyl carbonate) -21 -valerate, 
^9) prednisolone 1 7- (ethyl _ carbonate J^J-cyclopropanecarboxy- 
late and(^10) prednisolone 17- (ethyl carbonate) -2 1 -cyclopentyl- 
propionate ! is obtained in each case. 

(j 3 ) 3g of prednisolone 17- (ethyl carbonate) are reacted 

with methane sulfonyl chloride, and the product is worked up, in 
the same way as described in- Example 2(t) , After crystal- 




lization from ether, prednisolone 17- (ethyl carbonate )-2l^ 
methanesulf onate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloritie or 
of p-chiorobenzenesulfonyl chloride is employed in place of 
5 methanesulf onyl chloride, the corresponding prednisolone 1*7^ 

(ethyl carbonate )-21-p-toluenesulf onate or, respectively, 
prednisolone 17- (ethyl carbonate )-21-p-chlorobenzenesulf onate 
is obtained. 

^ r C (o) The prednisolone diethyl ortho carbonate (R f ~ 0.6) 

10 first required for the reaction is prepared according to German 

QSSiSS^ 1 * &63 9 °79 from prednisolone and tetraethyl orthocarbon- 
ate. Subsequently, the first-mentioned compound is hydro- 

> lyzed to prednisolone 17-(ethyl carbonate) (R f ~ 0.4) in the : 
same way as described in Example l(jc). ' 
Exanrcle 30 : ' ' ' . j 

5) 1 g of prednisone 17- (ethyl carbonate) is reacted''!) \ 

'f 

with 0.8 ml of methyl chlorof ormate and/2) with 0.8 ml of ethyl ; 
chlorof ormate, /3) with 0.9 ml of n-propyl chlorof ormate ,/*4) j 
with 0.9 ml of n-butyl chlorof ormate ,^J>) with 1.0 ml of iso- | 
20. propyl chlorof ormate ,/6) with 1.0 ml of isobutyl chlorof ormate , 
7) with 0.8 ml of acetyl chloride, ^8) with 0.8 ml of propionyl 
chloride, 9) with 0.9 ml of butyryl chloride, ^0) with 1 ml of j 
valeryl chloride ,(jLl ) with 1 ml of cyclopropanecarboxylic acid . 
chloride and^l2) with 1.3 ml of cyclop entylpropionyl chloride, 1 

^5 instead of with methyl chlorof ormate , and the product is worked- j 

j- 

up, in the same way as described in Example ^(ja). 

The. corresponding /l) prednisone 17- (ethyl carbonate*j£P ! 
21-(methyl carbonate) ,^) prednisone 17-( ethyl carbonate) -23© : 



p 
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(ethyl carbonate) ,^3) prednisone 17-( ethyl carbonate)-21-Qtfj 
propyl carbonate),^) prednisone 17-( ethyl carbonate) -21- (1^5 
butyl carbonate) ,£5) prednisone 17-£thyl carbonate ) -21- (iso- 
propyl carbonate) ,£^6) prednisone 17-( ethyl carbonate)-21-(iso 
butyl carbonate) ,^7) prednisone 17-( ethyl carbonate) -213 
acetate/ 8) prednisone 17- ( ethyl carbonate) -21-propionate 



9) prednisone 17-( ethyl carbonate )-21-butyrate ,£10) prednisone 
17- ( ethyl" carbonate) -21- valerate ,^11) prednisone 17- (ethyl'-, 
carbonate )-21-cyclopropanecarboxylate anc^l2) prednisone 
(ethyl carbonate )-21-cyclopentylpropionate is obtained in each 



case. * . - : " 

! 

fb) 3 g of prednisone 17- (ethyl * carbonate) are reacted wit? 

methane sulf onyl chloride, and the product is worked up, in the 
same way as described in Example 2 (£) . After crystallizatici 

from ether, prednisone 17- (ethyl carbonate )-21-methane- 
.sulfonate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride 
or of p-chlorobenzene sulf onyl chloride is employed in place of 
methane sulf onyl chloride , the corresponding prednisone ITS 
(ethyl carbonate )-21-p-toluenesulf onate or, respectively, 
prednisone 17- (ethyl carbonate )-21-p-chlorobenzenesulf onate is 
obtained,. * - 

/c) The prednisone diethyl ortho carbonate (R f = 0.6), 




according to German «Esi£pt» 1,668,079 from prednisone 
and tetraethyl orthocarbonate . Subsequently, the 

first-mentioned compound is hydrolyzed to prednisone 
17-(ethyl carbonate) (R f ^ 0.4) in the same way 



as described in Example l^c). 
Example 31 : 



p 



(ja.) 1 g of cortisone 17- ( ethyl carbonate) is reacted' 1) 

with-0.8 ml of methyl chlorof ormate &wd(2) with 0.8 ml of ethyl 
chloroformate ,(j5) with 0.9 ml of n-pr^pyl chlorof ormat o ^ 4) 



WluHf 



0.9 ml of n-butyl chlorof ormate ,^j?) with 1.0 ml of iso^ropyl 
chlorof ormate,/ 6) with 1.0 ml of isol>»vtyl chlorof ormato, (J) 
with 0.8 ml of acetyl chloride, (|) with 0.8 ml of proptonyl 

chloride, (9) with 0.9 ml of butyryl chloride ,(lo) wit ^ 1 ml of I 

(10 valeryl chloride ,^11) with 1 ml of cy^lopropanecarboxy\i C acid [ 

chloride and(l2) with 1.3 ml of cyclopentylpropionyl chloride, j 

instead of with methyl chlorof ormate , a ™i the product Is worked ; 

up, in the same way as described in K. sample \j0 • I 

The corresponding^!) cortisone 17- (ethyl carbonate)^) i 

i — ^lix ■* f 

15 21-(methyl carbonate) ,/2) cortisone 17- (ethyl carbonate )-21^ i 

(ethyl carbonate ),/3) cortisone i7-(@thyl . carbonate )~:^i_(n^ 

* 

propyl carbonate) ,/ 4) cortisone i7-(^thyl carbonate) -Hi- (nO j 
butyl carbonate) ,(5) cortisone l7-(e*t-hyl carbonate) -21- (iso- j 
C propyl carbonate) / 6) cortisone 17- (*thyl carbonate )-2l-( iso- 

20 butyl carbonate) ,(7) cortisone 17- (^y 1 carbonate )-2X-acetate,| 

8) cortisone 17- ( ethyl carbonate)-?? I -propionate , (9) cortisone I 
17-(ethyl carbonate )-21-butyr at e , (lp) cortisone 17- (ethyl \ 

"* y 

carbonate)-21-valerate, (11) cortisone. 17- (ethyl carbonate)^ j 
21-cyclopropanecarboxylate and 02) cortisone 17- (ethyl carbon- 
25 ate)-21-cyclopentylpropionate is obtained in each case, j 

b) 3 g of cortisone 17- (ethyl &arbonate) are reacted with 1 

methane sulfonyl chloride, and the py©duet is worked up, in the j 
same way as described in Example 2(f)* After crystulliza- 



r 
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tion from ether, cortisone 17- (ethyl carbonate )-21-methane- 
sulfonate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride 

or of p-chlorobenzenesulf onyl chloride is employed in place of 

5 methane sulfonyl chloride, the corresponding cortisone l^S 

( ethyl carbonate )-21-p-toluenesulf onate or, respectively, 

i 

cortisone 17- (ethyl carbonate)-21-p-chlorobenzenesulf onate is 
obtained. 

^ i>> /c) The cortisone diethyl ortho carbonate (R f ~ 0.6) first 

10 required for the reaction is prepared according to German 

\Patent 1,668,079 from cortisone and tetraethyl orthocarbonate. 
Subsequently, the first-mentioned compound is hydrolyzed to 
cortisone 17- (ethyl carbonate) (FU = O.k) in the same way as 
described, in Example l^c). 
15 <j/£. Example 32 : 

(fa) 1 g of Cortisol 17- (ethyl carbonate) is reactedQ.) 

with 0.8 'ml of methyl chlorof ormate and/2) with 0.0 ml of ethyl, 
chlorof ormate, (^3) with 0.9 ml of n-propyl chlorof ormate f W) 



I-. 



\ 

ft ■ 

- 1 




with 0.9 ml of n-butyl chlorof ormate ,/ 5) with 1.0 nil 



f: 

I - 
I' 

i - 

|; 

■ 

f.Y . 



. „ ox iso- n 




20 propyl chlorof ormate , (6) with 1.0 ml of isobutyl chlorof ormate , 
7) with 0.8 ml of acetyl chloride, 




8) with 0.9 ml of butyryl chloride, ^9) v/ith 1 ml of 
valeryl chloride, ^0) with 1 ml of cyclopropanecarboxylic acid;. : 
chloride and (v\) v/ith 1.3 ml of cyclopentylpropionyl chloride, [ 
2 5 instead of with methyl chlorof ormate , and the. product is worked \- 
up, in the same way as described in Example 4^a). 

The corresponding^) Cortisol 17- (ethyl carbonate )—.23S> T 

r- 

(methyl carbonate) , (2) Cortisol 17- (ethyl carbonate ) -21- ( ethyl !; 
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carbonate) /3) Cortisol 17-(ethyl carbonate) -21- (n-propyl 
carbonate) ,/4) Cortisol 17-( ethyl carbonate ) -21- (n-butyl car- 
bonate) ,^5) Cortisol 17-(ethyl carbonate ) -21- (isopropyl car- 
bonate),^6) Cortisol 17- (ethyl carbonate) -21- (isobutyl car- 
bonate), (7) Cortisol 17-(ethyl carbonate ) -21-acetate , > 

/I " 
' O - — ~ ~" ~~~ (JL ] Cortisol 17-^ 

(ethyl carbonate)-21-butyrate, (9) Cortisol 17-(ethyl carbon- 
ate) -21- valerate, /10) Cortisol 17-(ethyl carbonate )-21-cyclo- 

^^r— 'r *— - * 

propanecarboxylate and dr)' Cortisol 17-( ethyl carbonate) -21^ 
10 cyclopentylpropionate is obtained in each case. 

(b) 3 g of Cortisol 17- (ethyl carbonate) are reacted with 

methane sulfonyl chloride, and the product is worked up, in the 
same way as described in Example 2(f). After crystalliza- 

tion from ether, Cortisol 17- (ethyl carbonate )-21-methane- 
15 sulfonate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride 
or of p-chlorobenzenesulf onyl chloride is employed in place of 
methane sulfonyl chloride, the corresponding Cortisol 17- (ethyl 
carbonate )-21-p-toluenesulf onate or, respectively, Cortisol 

* • 

20 (ethyl carbonate )-21-p-chlorobenzene sulfonate is obtained. 

i 

c) The Cortisol diethyl orthocarbonate (R^ = 0.6) first 

required for the reaction is prepared according to German 
^Patent) 17668 ,079 from Cortisol and tetraethyl orthocarbonate. 
Subsequently, the first-mentioned compound is hydrolyzed to 
25 Cortisol 17- (ethyl carbonate) (R f 0.4) in the same way as 

described in Example 1 (o) . 
Example 33 : 

^a) 1 g of beclomethasone 17- (ethyl carbonate) is react ec^l) 
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with 0.8 ml of methyl chlorof ormate and^) with 0.8 ml of ethyl 
chlorof ormate,£>) with 0.9 ml of n-propyl chlorof ormate , &) 
with 0.9 ml of n-butyl chlorof ormate f ^5) with 1.0 ml of iso- 
propyl chlorof ormate ,^6) with 1.0 ml of isobutyl chlorof ormate r 
^7) with 0.8 ml of acetyl chloride, ^8) with 0.8 ml of propionyl 
chloride? 9) with 0.9 ml of butyryl. chloride, /10) with 1 ml of 



valeryl chloride/ 11) with 1 ml of cyclopropanecarboxylic acid 
chloride and£L2) with 1.3 ml of cyclopentylpropionyl chloride, 
instead of with methyl chlorof ormate , and the product is worked 

up, in the same way as described in Example 4^a). 

The corresponding/1) beclomethasone 17-( ethyl carbonate^ 
21-(methyl carbonate)., ^2) beclomethasone 17-(ethyl carbonate^! 
21-(ethyl carbonate) ,^3) beclomethasone 17-(ethyl carbonate)^ 
21-(n-propyl carbonate) beclomethasone 17-(ethyl carbonate)^ 
21- (n-butyl carbonate), £5) beclomethasone 17-(ethyl carbonate)^ 
21-(isopro^yl carbonate) ,^6) beclomethasone 17- (ethyl carbon- 
ate) -21- (isobutyl carbonate) / 7) beclomethasone 17-(ethyl car- 
bonate)-21-acetate , (8) beclomethasone 17-(ethyl carbonate )-2l£> 
propionate,^) beclomethasone 17- (ethyl carbonate )-21-butyrate , 
10) beclomethasone 17-(ethyl carbonate ) -21- valerate ,(12. ) beclo- 
methasone 17- (ethyl carbonate )-21-cyclopropanecarboxylate and . 

* p 1 

/l2) -beclomethasone 17- (ethyl carbonate )-21-cyclopentylpropion- 
ate is obtained in each case. 
(\ t>) 3 g of beclomethasone 17- (ethyl carbonate) are reacted 

with methanesulfonyl chloride, and the product is worked up, 

* 

in the same way as described in Example 2 (£). After 
crystallization from ether, beclomethasone 17- (ethyl carbon- 
ate )- 21- methane sulfonate is obtained. 



If an equimolar amount of p-toluenesulf onyl chloride 
or of p-chlorobenzenesulf onyl chloride is employed in place of 
methane sulf onyl chloride, the corresponding beclomethasone 17^ 
(ethyl carbonate )-21-p-toluenesulf onate or, respectively, 
beclomethasone 17- (ethyl carbonate )-21-p-chlorobenzenesulfon- 
ate is obtained. 
^3) The beclomethasone diethyl ortho carbonate (R^ ^0.6) 

first required for the reaction is prepared according to 




German cEatent 1,668,079 from beclomethasone and tetraethyl 
orthocarbonate. Subsequently, the first-mentioned compound 

is hydrolyzed to beclomethasone 17-(ethyl carbonate) (R^ = 
0.4) in the same way as described in Example 
Exanrole 34 : 

(ja) 1 g of 6a-fluorodexamethasone 17- (ethyl carbonate) is 

reacted^!) with 0.8 ml of methyl chlorof ormate and 

fz) with 0.8 ml of ethyl chlorof ormate ,^3) with 0.9 ml of ]0 
propyl chlorof ormate, (h) with 0.9 ml of n-butyi chlorof ormate, 

^5) with 1.0 ml of isopropyl chlorof ormate ,(%) with 1.0 ml of 
isobutyl chlorof ormate, (7) with 0.8 ml of acetyl chloride,^) 



with 0.8 ml of propionyl. chloride, Q9) with 0.9 ml of butyryl 
chloride , ) with 1 ml of valeryl chloride ,^ll) with 1 ml of 
cyclopropanecarboxylic acid chloride and (12) with 1.3 ml of 
cyclop entylpropi onyl chloride, instead of with methyl chloro- 
formate, and the product is worked up, in the same way as des 
cribed in Example V^a). 



The corresponding/!) 6cc-fluorodexamethasone 17- (ethyl 
carbonate) -21- (methyl carbonate) ,/2) 6a-fluorodexamethasone 17£) 
(ethyl carbonate )-21-( ethyl carbonate), <£) 6a-fluorodexametha- 




sone 17-(ethyl carbonate ) -21- (n-propyl carbonate) ,(^4) 6og^ 
fluorodexamethasone 17- (ethyl carbonate ) -21- (n- butyl carbonate), 
5) 6a- fluorodexamethasone 17- (ethyl carbonate ) -21- (isopropyl 
carbonate) 6a- fluorodexamethasone 17- (ethyl carbonate) -23^ 

(isobutyl carbonate) /7) 6a- fluorodexamethasone 17- (ethyl 
carbonat e ) -21- acetate ,^8 ) 6 a- fluorodexamethasone 17- ( ethyl 
carbonate )-21-propionate 9 (j9) 6a- fluorodexamethasone 17-(ethyl 
carbonate )-21-butyr at e , ^10) 6cx- fluorodexamethasone 17-(ethyl 
carbonate ) -21- val erat e , £L1) 6a-fluorodexamethasone 17-(ethyl 
10— ~ carbonate )-21-cyclopropanecarboxylate and cfe) 6a- fluorodexa- 
methasone 17- (ethyl carbonate)-21-cyclopentylpropionate . is 
obtained in each case. 
& dbj 3 g of 6a-f luorodexamethasone 17- (ethyl carbonate) are 

reacted with methanesulf onyl chloride, and the product is 

15 worked up, in the same way as described in Example 

/? 



M 
V 
I 

\ i 




'*^C^ After crystallization from ether ^ 6a- fluorodexamethasone 1^ 
(ethyl carbonate )-21-methanesulf onate is obtained. 

* 

r 

f 

If an equimolar amount of p-toluenesulf onyl chloride -or 

of p-chlorobenzenesulf onyl chloride is employed in place of 

• ■ 

20^P methanesulf onyl chloride, the corresponding 6a-f luorodexametha- 

sone 17- (ethyl carbonate )-21-p-toluenesulf onate or, respectively.- 

i 

C^O 6a- fluorodexamethasone 17- (ethyl carbonate )-21-p-chlorobenzene- 
sulf onate is obtained. 
C c) The 6a-f luorodexamethasone diethyl orthocarbonate 



25 ( R -r = 0.6) first required for the reaction is prepared accord- 




ing to German (Patent 1,668,079 from 6a- fluorodexamethasone and 
tetraethyl orthocarbonate. 

Subsequently, the first-mentioned compound is hydrolyzed 



) to 6 a- f luo r o dexame t ha s one 17-(ethyl carbonate) (R^ ^0.4) in 
the same way as described in Example 
Example 35 : 

^V) 1 g of betamethasone 17- (ethyl carbonate) is reacted l) 

with 0.8 ml of methyl chlorof ormate and^2) with 0.8 ml of ethyl 
chlorof ormate , (3) with 0.9 ml of n-propyl chlorof ormate / 4) 



with 0.9 ml of n-butyl chlorof ormate { 5) with 1.0 ml of iso- 



propyl chlorof ormate ,^6) with 1.0 ml of. isobutyl chlorof ormate, 

^7) with 0.8 ml of acetyl chloride ,/j3) with 0.8 ml of propionyl 

chloride j ^9) with 0.9 ml of butyryl chloride, (10) with 1 ml of 

valeryl chloride ,^11) with 1- ml of cyclopropanecarboxylic acid 

chloride and ^2) with 1.3 ml of cyclopentylpropionyl chloride, 

instead of with methyl chlorof ormate , and the. product is worked 

up, in the same way as described in Example 4(S). 

The corresponding^!) betamethasone 17- (ethyl car bona te<r)- v 

21-(methyl carbonate) ,f 2) betamethasone 17-(ethyl carbonate)-> 
21-(ethyl carbonate) ,| 3) betamethasone 17-(ethyl carbonate) -21-^ 
(n-propyl carbonate) / 4) betamethasone 17-(ethyl carbonate) -21-) 
(n-butyl carbonate) , | 5) betamethasone 17-(ethyl carbonate )-2|L^: 
(isopropyl carbonate) ,^ 6) betamethasone 17-(ethyl carbonate)^ 
21-(isobutyl carbonate) £l) betamethasone 17- (ethyl carbonate)-^ 
21-acetate ,/8) betamethasone 17-(ethyl carbonate )-21-propion- 
ate,/9) betamethasone 17-(ethyl carbonate ) -21-butyrate , (10) 
betamethasone 17- (ethyl carbonate ) -21- valerat e , ^11) betametha- 
sone 17- (ethyl carbonate )-21-cyclopropanecarboxylate and (12) 
betamethasone 17-(ethyl carbonate)-21-cyclopentylpropionate is 
obtained in each case. 

b) 3 g of betamethasone- 17- (ethyl carbonate) are reacted 
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with methanesulf onyl chloride, and the product is worked up, 
in the same way as described in Example 2/f) # After crystal 

lization from ether, betamethasone 17- (ethyl carbonate )-21-^ 
methanesulf onate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride 
or of p-chlorobenzenesulfonyl chloride is employed in place of 
methanesulf onyl chloride, the corresponding betamethasone 1 7g> 
(ethyl carbonate )-21-p-toluenesulf onate or, respectively, 
betamethasone 17- (ethyl carbonate )-21-p-chlorobenzenesulf onate 
is obtained. 

^c) The betamethasone diethyl orthocarbonate (R f = 0.6) 

first required for the reaction is prepared according to German 

Patent 1,668,079 from betamethasone and tetraethyl ortho- 
— 

carbonate. Subsequently, the first-mentioned compound is 

hydrolyzed to betamethasone 17- (ethyl carbonate) (R f ^0.4) 
in the same way as described in Example 1 (o) . 
Example 56 : 

va) 1 g of 6a-fluoro-prednisolone 17- (ethyl carbonate) is 

reacted^ 1) with 0.8 ml of methyl chlorof ormate and 
^ 2) with 0.8 ml of ethyl chlorof ormate ,(j5) with 0.9 ml of rfD 

propyl chlorof ormate ,(4) with 0.9 ml of n-butyl chlorof ormate , 
( 5) with 1.0 ml of isopropyl chlorof ormate I, 6) with 1.0 ml of 
isobutyl chlorof ormate ,^7) with 0.8 ml of acetyl chloride^ 8) 
with 0.8 ml of propionyl chloride, £§) with 0.9 ml of butyryl 
chloride, (lO) with 1 ml of valeryl chloride ,/ll) with 1 ml of 
cyclopropane carboxylic acid chloride and ; CL2j with 1.3 ml of 
cyclop entylpropionyl chloride, instead of with methyl chloro- 
f ormate, and the product is worked up, in the same way as des- 




cribed in Example 4/a) . 



The corresponding ^L) 6a- fluoroprednisolone 17- (ethyl 
carbonate)-21- (methyl carbonate) / 2) 6a- fluoroprednisolone 17? 
(ethyl carbonate) -21- (ethyl carbonate) £ 3) 6a-fluoropredniso- 
lone 17-(ethyl carbonate) -21- (n-propyl carbonate), tjk) 6a^$ 
fluoroprednisolone 17-(ethyl carbonate) -21- (n- butyl carbonate), 
5) 6a-f luoroprednisolone 17-(ethyl carbonate) -21- (isopropyl 
carbonate) ,£6) 6a- fluoroprednisolone 17-(ethyl carbonate) -21^ 
(isobutyl carbonate) j^/7) 6a- fluoroprednisolone 17-(ethyl car- 
bonate)-21-acetate , (8) 6a- fluoroprednisolone 17- (ethyl car- 
bonate )-21-propion ate ,(9) 6a-f luoroprednisolone 17~(ethyl car- 
bonate )-21-butyrate ,{^10 ) 6a-fluoroprednisolone 17-(ethyl car- 
bonate ) -21- valerate 6a- fluoroprednisolone 17-(ethyl car- 
bonate)-21-cyclopropanecarboxylate and &§) 6a-f luoropredniso- 
lone 17- (ethyl carbonate )-21-cyclopentylpropionate is obtained 
in each case. 

(jb) 3 g of 6a- fluoroprednisolone 17- (ethyl carbonate) are 

reacted with methane sulfonyl chloride, and the product is 



worked up, in the same way as described in Example 2^£) # 
After crystallization from ether, 6a-f luoro-prednisolone 17^3 
(ethyl carbonate) -21- methane sulfonate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride 
or of p-chlorobenzenesulf onyl chloride is employed in place of 
methane sulfonyl chloride , the corresponding 6a- fluoropredni- 
solone 17- (ethyl carbonate )-21-p- toluene sulfonate or, respec- 
tively, 6a- fluoroprednisolone 17- (ethyl carbonate )-21-p1S 
chlorobenzenesulfonate is obtained, 
(^c) The 6a- fluoroprednisolone diethyl ortho carbonate (R f = 




0.6) first required for the reaction is prepared according to 
German Bating 1 ,668 ,079 from 6oc-f luoro-prednisolone and tetra- 
ethyl ortho carbonate. 

Subsequently, the first-mentioned compound is hydro- 
lyzed to ! 6a-fluoroprednisolone 17- (ethyl carbonate) (R^ '= 0.4) 
in the same way as described in Example l/*c) . 
Example 37: - 
a) 1 g- of 16a- or 0-methyl-prednisolone 17- (ethyl carbon- 

ate) is reacted^) with 0.8 ml of methyl chlorof ormate and 
2) with 6.8 ml of ethyl chlorof ormate , (3) with 0.9 ml of ngp 
propyl chlorof ormate ,(^4) with 0.9 ml of n-butyl chlorof ormate , 
5) with 1.0 ml of isopropyl chlorof ormate 9 ^S) with 1.0 ml of 
isobutyl ! chlorof ormate, ^7) with 0.8 ml of acetyl chloride ,(jB ) 
with 0.8' ml of propionyl chloride/^) with 0.9 ml of butyryl 
chloride ; {10 ) with 1 ml of valeryl chloride(^ll) with 1 ml of 
cyclopropane carboxylic acid chloride and^!2) with 1.3 ml of 
cyclop ent ylpr op ionyl chloride , instead of with methyl chlcro- 
formate,land the product is worked up, in the same way as des- 
cribed in Example ^ja). 

i 

The corresponding 1) l6oc- or p-methylprednisolone IT^p 
^ (ethyl carbonate) -21- (methyl carbonate) , 2) 16a- or (3-methyl- 
prednisolone i7-(ethyl carbonate) -21- (ethyl carbonate), 3) l6aS 
or p-methylprednisolone 17- (ethyl carbonate) -21- (n-propyl 
carbonate), 4) 16a- or (3-methylprednisolone 17- (ethyl carbon- 

i 
i 

ate) -21- (n-butyl carbonate), 5) 16a- or p-methylprednisolone 

i 

17-(ethyl carbonate) -21- (isopropyl carbonate), 6) 16a- or (3^) 
methylprednisolone 17- (ethyl carbonate) -21- (isobutyl carbon- 
ate), 7) l6cc- or p-methylprednisolone 17-(ethyl carbonate) -2lC5 



V^p* acetate if&) 16a- or p-methylprednisolone 17- (ethyl carbe.;\ate*)^ 




21-propionate ,C9) 16a- or p-methylprednisolone 17- (ethyl car- 
bonate)-21-butyrate , {10) 16a- or p-methylprednisolone 17g^ 
(ethyl carbonate ) -21-valerat e , {ll) 16a- or p-methylpredr.isolone 
L-5 17-(ethyl carbonate) -21- cyclopropanecarboxylate or (12) 16a- or 

(J^ p-methylprednisolone 17- (ethyl carbonate )-21-cy clop entyl- 




propionate is obtained in each case. : 
f^^/ 3 ^ Cp) 5 g of 16a- or p-methylprednisolone 17- (ethyl carbon- ! 

ate) are reacted with methanesulf onyl chloride, and the product : 
z 10 is worked up, in the same way as described in Example 2^f). I 

{-i.^ <_o & After crystallization from ether, 16a- or p-methylprednisolone 

• 17- (ethyl carbonate )-21-me thane sulfonate is obtained. \ 

• ! - * 

If an equimolar amount of p-toluenesulf onyl chloride or [ 

x 

of p-chlorobenzenesulfonyl chloride is employed in place of - \ 
15^^/' ^methane sjjilf onyl chloride, the corresponding 16a- or p-mothyl- \ 

r 

prednisolone 17-( e "khyl carbonate )-21-p-toluenesulf onat o or, f 




> respectively, 16a- or p-methylprednisolone 17- (ethyl carbon- j 



ate)-21-p-chlorobenzenesulf onate is obtained. 



^\c) The l6cc-. or p-methylprednisolone diethyl orthocarbon- I 

20 C)^ ate (R f = 0.6) first required for the reaction is prepared \ 
(^C-# according to German vPatent\^l , 668 . 079 from 16a- or p-methyl- 

prednisolone and tetra ethyl ort ho carbon ate. ; 

Subsequently, the first-mentioned compound is hydrolyzec 
to 16a- or p-methylprednisolone 17- (ethyl carbonate) (R. ! 

25 0.4) in the same way as described in Example 1^). 

I i >\j_ Example 5S ; . 

W&(^> Ca) of 6a7l6d- or (3-dimethylprednisolone 17- (ethyl 

carbonate) is reacted^!) with 0.8 ml of methyl chlorof ormate and 



£2) with 6.8 ml of ethyl chlorof ormate , (3) with 0,9 na of n- 
propyl chlorof ormate ,^4) with 0.9 ml of n-butyl chlorof ormate , 

£5) with 1.0 ml of isopropyl chlorof ormate ,(^6) with 1.0 ml of 

isobutyl ; chlorof ormate, (7) with 0.8 ml of acetyl chloride, (8) 

5 with 0.8 ml of propionyl chloride,^) with 0.9 ml of butyryl 

chloride "i ^LO) with 1 ml of valeryl chloride, (11) with 1 ml of 

cyclopropanecarboxylic acid chloride and^l2) with 1.3 ml of 

cyclop entylpropionyl chloride, instead of with methyl chloro- 

f ormate, ; and the product is worked up, in the same way as des- 

10 cribed in Example 

The corresponding/l) 6a,l6oc- or p-dimethyl-prednisolone 




15 



17-(ethyl carbonate ) -21- (methyl carbonate) , (2.) 6a,l6a- or .gs> 
dimethyl-prednisolone 17- (ethyl carbonate ) -21- ( ethyl carbonate), 
(f-^ ^3) 6a, 16a- or p-dimethyl-prednisolone 17- (ethyl carbonate )-22^> 
) (n-propyl carbonate) 6a,l6a- or p-dimethyl-prednisolone 173 

(ethyl carbonate) -21- (n-butyl carbonate) ,(jp) 6a,l6a- or g*^ 
dimethyl-prednisolone 17- (ethyl carbonate) -21- (isopropyl car- 
bonate) ,(li>.) 6<x,l6ct- or p-dimethyl-prednisolone 17- (ethyl car- 
^ — bonate) -21- (isobutyl carbonate) ,C7) 6a,l6a- or 0-dimethyl- 
20- prednisolone 17- (ethyl carbonate )-21-acetate ,(J3) 6a,l6a- or 




p-dimethyl-prednisolone 17-(ethyl carbonate ) -21-propionate , 
' (9) 6a, 16a- or p-dimethyl-prednisolone 17-(ethyl carbonate )-21lD> \ 

butyrate \ 6-0) 6a,l6a- or p -dimethyl-prednisolone 17- (ethyl 
L carbonate)-21-valerate,{jLl) 6a,l6a- or p-dimethyl-prednisolone 1 
25 17- (ethyl carbonate )-21-cyclopropanecarboxylate and (l2) 6a,l6a£); 

or p-dimfethyl-prednisolone 17- (ethyl carbonate) -21- cyclo- 

! . . ■ ; 

pentylprppionate is obtained in each case. 
£b) 3 g of 6a, 16a- or p-dimethyl-prednisolone 17- (ethyl 





carbonate) are reacted with methanesulf onyl chloride, and the 
product is worked up, in the same way as described in Example 

i After crystallization from ether, 6a,l6a- or 

dimethyl-prednisolone 17- (ethyl carbonate )-21-methanesulf onate 

i 

5 is obtained. 

'■%f an equimolar amount of p-toluenesulf onyl chloride or 

i 

of p-chlorobenzenesulfonyl chloride is employed in place of 
&*f' methane sulf onyl ^chloride, the corresponding 6a,l6cc- or 0^ 

dimethyl-iprednisolone 17- (ethyl carbonate )-21-p- toluenesulfon- 
C 1 ^^)^ ate or > respectively , 6a, 16a- or- 0-dimethyl-prednisolone 17^ 

(ethyl carbonate )-21-p-chlorobenzenesulf onate is obtained. 
<g,) The 6a,l6a- or p-dimethyl-prednisolone diethyl ortho- 







carbonate (FU ^0.6) first required for the reaction is pre- 
pared according to German cF^^^S 1 , 668 , 079 from 6a,l6a- or (Ja> 



i I 
15 dimethyl-prednisolone and tetraethyl ort ho carbonate. 




Subsequently, the first-mentioned compound is hydro- 

r- 

lyzed to ,6a, 16a- or p-dimethyl-prednisolone 17- (ethyl carbon- 
2^5 ate) (R^ = 0.4) in the same way as described in Example 1(£). 

C*L&/&~ Example 59 : .. .. 

V 2< v§^) (j^ 1 ^ °^ 9oc-chloro-l6a-methyl-prednisolone 17-(ethyl 

carbonate') is react ed^l) with 0.8 ml of methyl chlorof ormate and 
2) with Q.8 ml of ethyl chlorof ormate / 3) with 0.9 ml of rg> 

propyl chlorof ormate ,A 4) with 0*9 ml of n-butyl chlorof ormate , 

i . 

£.5) with ll.O ml of isopropyl chlorof ormate ,(^6) with 1.0 ml of 
25 isobutyl ! chlorof ormate /7) with 0,8 ml of acetyl chloride f 8) 

with 0.8 ml of prop i onyl chloride, /9) with 0,9 ml of butyryl 
chloride ,^10) with 1 ml of valeryl chloride ,(11) with 1 ml of 
cycloprop'anecarboxylic acid chloride and ^2) with 1.3 ml of 
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cyclop entylpropionyl chloride , instead of with methyl chloro- 
formate, and the product is worked up, in the same way as des- 



cribed in Example 4 a). 

The corresponding/ 1) 9a-chloro-l6a-methyl-prednisolone 
17-(ethyl carbonate) -21- (methyl carbonate) ,(^2) 9a-chloro-l6<x^ 
methyl-prednisolone 17-(ethyl carbonate) -21- (ethyl carbonate), 
(j3) 9a-chloro-l6a-methyl-prednisolone 17- (ethyl carbonate) -21-^ 
(n-propyl carbonate) ,(\) 9a-chloro-l6a-methyl-prednisolone ±7~) 
(ethyl carbonate)-21-(n-butyl carbonate) ,(^5) 9a-chloro-l6a£) 
methyl-prednisolone 17- (ethyl carbonate) -21- (isopropyl carbon- 
ate),v6) 9a-chloro-l6a-methyl-prednisolone 17-(ethyl carbonate 




21-(isobutyl carbonate) ,(7 ) 9a-chloro-l6a-methyl-prednisolone 

17-(ethyl carbonate )-21-acetate 9 (q) 9a-chloro-l6a-methyl- 

prednisolone 17-(ethyl carbonate)-21 -propionate ,^9) 9a-chloro- 
) - 

~ l6a-methyl-prednisolone 17-(ethyl carbonate )-21-butyr ate , 
(jLO) 9a-chloro-l6a- methyl-prednisolone 17- (ethyl carbonate) -21^ 
■ valerate, (ll) 9a-chloro-l6a-methyl-prednisolone 17- (ethyl 
carbonate)-21-cyclopropanecarboxylate and (12) 9a-chloro-l6aO 
methyl-prednisolone 17- (ethyl carbonate) -21- cyclopentyl- 
propionate is obtained in each case, 
^b) 3 g of 9a-chloro-l6a-methyl-prednisolone 17- (ethyl 

carbonate) are- reacted with methane sulfonyl chloride, and the 
product is worked up , in the same way as described in Example 
2<^f). : After crystallization from ether, 9a-chloro-l6Gfc> 
methyl-prednisolone 17- (ethyl carbonate )-21-methanesulfonate 
is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride or 
of p-chlorobenzene sulfonyl chloride is employed in place of 






methanesulfonyl chloride, the corresponding 6a-chloro-l6a^ 
methyl-prednisolone 17- (ethyl carbonate )-21-p-toluenesulf onate 
or , respectively , 6a-chloro-l6a-methyl-pr ednisolone 17- ( ethyl 

carbonate )-21-p-chlorobenzenesulf onate is obtained. 

j 

c) The 6a-chloro-l6a-methyl-prednisolone diethyl ortho- 



p 



<5^T carbonate (R« = 0,6) first required for the reaction is pre- 
pared according to German ^Eai^nB 1 , 668 , 079 from 6a-chloro^> 
l6a-methyl-prednisolone and .tetraethyl ortho carbonate. 

Subsequently, the first-mentioned compound is hydro- 
1Q^^ ; lyz^d to |6a-chloro-l6a-methyl-prednisolone 17- (ethyl carbonate) 
(R f = 0.4) in the same way as described in Example l(jp) . 

^a) 1 g of 9a-chloro-prednisolone 17- (ethyl carbonate) is 

reacted/l) with 0.8 ml of methyl chlorof ormate and 
15 f 2) with 0.8 ml of ethyl chlorof ormate/ 3) with 0.9 ml of n£) 

propyl chlorof ormate, ^4-) with 0.9 ml of ri^butyl chlorof ormate , 
5) with 1.0 ml of isopropyl chlorof ormate/" 6) with 1.0 ml of 
isobutyl | chlorof ormate^ 7) with 0.8 ml of acetyl chloride ( S) 
with 0.8 iml of propionyl chloride ,{j9) with 0.9 ml of butyryl 
20, ' chloride ,YlO) with 1 ml of valeryl chloride ,/ll) with 1 ml of 

cyclopropjanecarboxylic acid chloride and (12) with 1.3 ml of 

i 

cyclopentylpropionyl chloride, instead of with methyl chloro- 

i * 
i 

formate, jand the product is worked up, in the same way as des- 
cribed in Exanrole 4 (d 





25 The corresponding^!) 9oc-chloro-prednisolone 17- (ethyl 

? carbonate) -21- (methyl carbonate) , /2) 9a-chloro-prednisolone 17^ 
(ethyl carbonate) -21- (ethyl carbonate,^) 9a-chloro-prednisolone 
17- (ethyl carbonate) -21- (n-propyl carbonate) , <^T) 9<x-chloro- 
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prednisolone 17- (ethyl carbonate ) -21- (n-butyl carbonate) , 
(5) 9oc-chloro-prednisolone 17-(ethyl carbonate) -21- (isopropyl 
carbonate) 9 {S) 9a-chloro-prednisolone 17-(ethyl carbonate )-21^£> 
(isobutyl carbonate) ^7) 9a-chloro-prednisolone 17-(ethyl 

carbonate )-21-acetate 9 f 3) 9a-chloro-prednisolone 17- (ethyl 

1 

carbonate )-21-propionate 9 {9) 9cc-chioro-prednisolone 17- (ethyl 
carbonate )-21-butyr ate ,(^0) 9oc-chloro-prednisolone 17- (ethyl 

i 

carbonate ) -21- valerat e , (11) 9a-chloro-prednisolone 17- (ethyl 
carbonate )-21-cyclopropanecarboxylate and 3.2) 9a-chloro- 

prednisolone 17- (ethyl carbonate )-21-cyclopentylpropionate is 

j * 

obtained in each case. 

1 . 

/^b) 3 g of 9a-chloro-prednisolone 17- (ethyl carbonate) are 

reacted with methane sulfonyl chloride, and the product is 
worked up, in the same way as described in Example 2^j£) . 
15 After crystallization from ether, 9a-chloro-prednisolone 17Si 

(ethyl carbonate )-21-methanesulf onate is obtained. 

If an equimolar amount of p-toluene sulfonyl chloride or 



10 




20, 




of p-chlbrobenzene sulfonyl chloride is employed in place of 
methane sulfonyl chloride, the corresponding 9a-chloro-predni- 
solone 17-(ethyl carbonate )-21-p-toluenesulf onate or, respec- 
tively, 9a-chloro-prednisolone 17- (ethyl carbonate )-21-g^> 
chlorobenzenesulf onate is obtained. 



i 





25 




c;; The 9a-chloro-prednisolone diethyl ortho carbonate 

(R~ ^0.6) first reauired for the reaction is prepared accord- 
ing ' to German oPatent) 1,668,079 from 9a-chloro- 



German CPatent* 1,668,079 

" 'A 

prednisolone and tetraethyl" orthocarbonate. 

Subsequently, the first-mentioned compound is hydro- 
lyzed to i9a-chlpro-prednis'olone 17-( ethyl carbonate) (R £ = 0.4) 



in the same way as described in Example "Ire). 

v /v.. Example 41: 



20 



25 



P Ca) 



1 g of prednisolone 17-(n-propyl carbonate) is reacted 



/l) with 0.8 ml of methyl chlorof ormate andf2) with 0.8 ml of 
ethyl chlorof ormate / 3) with 0.9 ml of n-propyl chlorof ormate , 
4) with 0.9 ml of n-butyl chlorof ormate^ 5) with 1.0 ml of iso- 
propyl chlorof ormate, ^6) with 1.0 ml of isobutyl chlorof ormate , 
/ 7) with 0.9 ml of butyryl chloride ,^8) with 1 ml of valeryl 

chloride ,^9) with 1 ml of eye lopropanecarboxy lie acid chloride 
10 and^O) with 1 . 3 ml of cyclopentylpropionyl chloride, 

instead of with methyl chlorof ormate , and the product is 
worked up, in the same way as described in Example 4/a), 



The corresponding^!) prednisolone 17- (n-propyl carbon- 
ate) -21- (methyl carbonate) 9 /z) prednisolone* 17- (n-propyl car- 
15 bonate) -21- (ethyl carbonate) ,^5) prednisolone 17- (n-propyl 

carbonate) -21- (n-propyl carbonate) ,^4) prednisolone 17-(n^P 

propyl carbonate) -21- (n- butyl carbonate)/ 5) prednisolone 17JD 

* / 

(n-propyl carbonate) -21- (isopropyl carbonate)^ 6) prednisolone 

17-(n-propyl carbonate) -21- (isobutyl carbonate) ,^J) predniso- 
lone 17- (n-propyl carbonate) -21 -butyrate,^) prednisolone 1 7£} 

(n-propyl carbonate) -21 -valerate , prednisolone 17-(n-propyl 
carbonate) -21 -eye lopropanecarboxy late and 1 0) ^^^^ so ^2I lB 
17- (n-propyl carbonate ) - 2 1 -^^S^C^ap^op^oka^e is obtained in 



each case, 

b) 3 g of prednisolone 1 7- (n-propyl-carbonate)_ are react- 

ed with methanesulfonyl chloride, and the product is worked up, in 



f 
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the same way as described in Example 2^f). After crystal- 

lization from ether, prednisolone 17- (n-propyl -carbonate) -21^ . 
methanesulf onate is obtained. . 

If an equimolar amount of p-toluenesulf onyl chloride or 
5 of p-chlorobenzenesulf onyl chloride is employed in place of 

methanesulf onyl chloride, the corresponding prednisolone 
(n-propyl carbonate )-21-p-toluenesulf onate or, respectively, 
prednisolone 17- (n-propyl carbonate )-21-p-chlorobenzenesulf on- 
ate is obtained. 

^10 J^T ^c) The prednisolone di-(n-propyl) orthocarbonate (R^ - 

0.6) first required for the reaction is prepared according to 
German tpaterrt. 1 , 668 , 079 from prednisolone and tetra- (n-propyl) 



orthocarbonate. 

Subsequently, the first-mentioned compound is, hydrolyzed 

* 

15 95" to prednisolone. 17- (n-propyl carbonate) (R f 0.4) in the same 

way as described in Example l£cj> . 
(j. L ^ - Example 42 : " 

P{^)- 1 g of prednisone 17- (n-propyl carbonate) is react ed^l) 

with 0.8 ml of methyl chlorof ormate and(j2) with 0.8 ml of ethyl 
20 chlorof ormate, (p) with 0.9 ml of n-propyl chlorof ormate ,(J0 

with 0.9 ml of n- butyl chlorof ormate , (j>) with 1.0 ml of iso- 
propyl chlorof ormate/ 6) with 1.0 ml of isobutyl chloro format e , 
fj) with 0.8 ml of acetyl chloride ,^jB) with 0.8 ml of propionyl 
chloride ,(9 ) with 0.9 ml of butyryl chloride, ^p) with 1 ml of 
25 valeryl chloride , (11) with 1- ml of cyclopropanecarboxylic acid. 

chloride and (12) with 1.3 ml of cyclopentylpropionyl chloride, 
instead of with methyl chlorof ormate , and the product is worked 
up, in the same way as described in Example \&)* 
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The corresponding^ 1) prednisone 17- (n-propyl carbonate)^ 

j ^ . 

21-(methyl carbonate) ,^2) prednisone 17-(n-propyl carbonate)^ 
21-(ethyl carbonate) ,/ 3) prednisone 17-(n-propyl carbonate )-21-\ 
(n-propyl carbonate) ,/%) prednisone 17- (n-propyl carbonate) -21^) 
( n- butyl I carbonate ) /p) prednisone 17-(n-propyl carbonate )-21^) 
(isopropyl carbonate) , $5) prednisone 17-(n-propyl carbonate)^ 

! 

21-(isobutyl carbonate) ,^7) prednisone 17-(n-propyl carbonate)^ 
21-acetate , ^8) prednisone 17-(n-propyl carbonate)-21-propionate , 
9) prednisone 17-(n-propyl carbonate ) -21- butyrat e ,^L0) predni— 
10 sone 17- (n-propyl carbonate) -21- valerate ,</!!) prednisone 17-(n^ 

propyl carbonate )-21-cyclopropanecarboxylate and£l2) prednisone 

i 

17- (n-propyl carbonate )-21-cyclopentylpr6pionate is obtained 



in each case* 

t>) 3 g of prednisone 17-G^-p^pyl carbonate) are reacted with 



i 

15 methanesulf onyl chloride, and the product is worked up, in the 

same v/ay :-as described in Example 2ff). After crystallization 

from ethetr, prednisone 17- (n-propyl carbonate )-21-methane- 
sulfonate is obtained. 




If an equimolar amount of p-toluenesulf onyl chloride 
or of p-chlorobenzenesulf onyl chloride is employed in place of 
methanesulf onyl chloride , the corresponding prednisone 17- (nl^ 
propyl carbonate )-21-p-toluenesulf onate or, respectively, 
prednisone 17- (n-propyl carbonate )-21-p-chlorobenzenesulf onate is, 
obtained. | - 

25^^* /c) The prednisone di- (n-propyl) orthocarbonate (R f = 0.6), : 

i 

- * 

first required for the reaction, is prepared 

according i to German '^Eat^e^t^ 1 , 668 , 079 from . prednisone* 

and tetra-( n-propyl) ortho carbonate . Subsequently,, 

! 
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the first-mentioned compound is hydrolyzed 

to prednisone 17-fa-prtpyl carbonate) (R f = 0.4) in the same way 

as described in Example • l^c ) . . . 

L^^fc* Example 43 : 

> C a ) i g of cortisone 17- (n-propyl carbonate) is reacted/l) 

with 0.8. ml of methyl chlorof brmate and/2) with 0.8 ml of ethyl 
chlorof ormate,^) with 0.9 ml of n-propyl chlorof ormate with 
0.9 ml of n- butyl chlorof ormate, /5) with 1.0 ml of isopropyl 
chl or o formate f (^S) with 1.0 ml of isobutyl chlorof ormate, /7) 
10 with 0.8, ml of acetyl chloride ,^8) with 0.8 ml of propionyl 

chloride,^) with 0.9 ml of.butyryl chloride, ^0) with 1 ml of 
valeryl chloride, (11) with 1 ml of cyclopropanecarboxylic acid 
chloride and £L 2) with 1.3 ml of cyclopentylpropionyl chloride, 



instead of with methyl chlorof ormate , and the product is worked 

# 

15 up, in the same way as described in Example 4(^a). 

The corresponding/!) cortisone 17- (n-propyl carbonate*)^ 
21-(methyl carbonate) / 2) cortisone 17-(n-propyl carbonate )-2H3 
(ethyl carbonate) ,^3) cortisone 17-(n-propyl carbonate) -21- (iO 
propyl carbonate) ,{^4 ) cortisone 17-(n-propyl carbonate) -21- (n^ 

« 

20 butyl carbonate) ^5) cortisone 17-(n-propyl carbonate) -21- (iso- 
propyl carbonate) ,^6) cortisone 17- (n-propyl carbonate) -2:0^ 
(isobutyl carbonate) ,(^7) cortisone 17-(n-propyl carbonate) -21^ 
acetate, ^8) cortisone 17- (n-propyl carbonate ) -21-propionate , 
6) cortisone 17-(n-propyl carbonate) -21-butyrate , 10) cortisone 

25 17-(n-propyl carbonate) -21- valerate ^11) cortisone 17-(n-propyl 
carbonate )-21-cyclopropanecarboxylate and/12) cortisone 17-(n=P 

^^^^^ 

propyl carbonate )-21-cyclopentylpropionate is obtained in each 
case. 
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^b) 3 g of cortisone 17-(n-propyl carbonate) are reacted with 

methane sulf onyl chloride, and the product is worked up, in the 
same way as described in Example 2^). * After crystalliza- 
tion from ether, cortisone 17- (n-prcpyl carbonate )-21-methane- 
5 sulfonate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride 
or of p-chlorobenzenesulf onyl chloride is employed in place of 
me than esulf onyl chloride, the corresponding cortisone 17-(n^ 
propyl carbonate )-21-p-toluenesulf onate or, respectively, 

a. • 

10 cortisone 17- (n-propyl carbonate)-21-p-chlorobenzenesulf onate 

is obtained. 

^c) The cortisone di- (n-propyl) ortho carbonate (R^ = 0.6) 

first required for the reaction is prepared according to German 
tat en% 1 , 668 , 079 from cortisone and tetra- (n-propyl) ortho- 

15 carbonate. . . 

* 

■ Subsequently, the first-mentioned compound is hydrolyzed 
to cortisone 17- (n-propyl carbonate) (R f = 0.4) in the same way 
as described in Example l^c). 
Example 44 : 





} / 20 - (_ a ) 1' g of Cortisol 17-(n-propyl carbonate) is reacted/!) 



with 0.8 ml of methyl ' chloroformate and/2) with 0.8 ml of ethyl 
chloro formate /3) with 0.9 ml of n-propyl chlorof ormate /4) 



with 0.9 ml of n-butyl chloroformate , fe) with 1.0 ml of iso- 

l 

propyl chloroformate/ 6)* with 1.0 ml of isobutyl chlorof ormate , 

s ' ^ ■ -O ' 
25 (.7) with 0.8 ml of acetyl chloride, «j — — — 

/ 8) with 0.9 ml of butyryl. chloride, £9) with 1 ml of 
valeryl chloride, Ao) with 1 ml of cyclopropanecarboxylic acid 
chloride and (n) with 1.3 ml of cyclopentylpropionyl chloride, 
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instead of with methyl chlorof ormate , and the product is worked 
up, in the same way as described in Example 4/a). 



The corresponding^!-) Cortisol 17-(n-propyl carbonate*)^ 
21-(methyl carbonate) ,£2) Cortisol 17-(n-propyl carbonate )-2l£> 
(ethyl carbonate) ,/3) Cortisol 17-(n-propyl carbonate) -21- (n^ 
propyl carbonate) J 4) Cortisol 17- (n-propyl carbonate) -21- (ng 



butyl carbonate,^) Cortisol 17-(n-propyl carbonate)-21-(iso- 
propyl carbonate) ,^6) Cortisol 17-(n-propyl carbonate ) -21- (iso- 
butyl carbonate) ,(j7) Cortisol 17- (n-propyl carbonate )-2lO 
acetate,^8) Cortisol 17- (n-propyl carbonate )-21-butyrate, 
9) Cortisol 17- (n-propyl carbonate) -21- valerate ) Cortisol 
17- (n-prdpyl carbonate )-21-cyclopropanecarboxy late and 
^11) Cortisol 17- (n-propyl carbonate) -2 1 -cyclopentylpropionate 
is obtained in each case. 



L 



i 

*b) 3 S g of Cortisol 17-(n-propyl carbonate) are reacted 

with methanesulf onyl chloride, and the product is worked up, in 
the same way as described in Example 2 f). After crystal- 

lization from ether, Cortisol 17- (n-propyl carbonate) -23^) 

methane sulfonate is obtained. 

i 

If an equimolar amount of p-toluenesulf onyl chloride or 
of p-chlorobenzenesulf onyl . chloride is employed in place of 

methanesulf onyl chloride ,. the corresponding Cortisol 17-(n£^s 

i 

propyl carbonate )-21-p-toluenesulf onate or, respectively, 

Cortisol 17- (n-propyl carbonate )-21-p-chlorobenzenesulf onate is 

•i 

obtained.. 

(jz) The Cortisol di- (n-propyl) orthocarbonate (R f ~ 0.6) 

i 

first required for the reaction is prepared according to German 





£Paten;t^ 1 , 668 , 079 from Cortisol and tetra- (n-propyl) ortho- 
carbonate. Subsequently, the first-mentioned compound is 

hydrolyzed to Cortisol 17-(n-propyl carbonate) (R f = 0.4) in 
the same way as described in Example l{Tc). 
?L»5 * V Example 45 ; 

-V a ^ 1 g of bec l° me "fch&sone 17- (n-propyl carbonate) is reac- 

ted/!) with 0.8 ml of methyl chlorof ormate anef 2) with 0.8 ml 
. of ethyl chloroformate,/3) with. 0.9 ml of n-propyl chlorof orm- 
ate, (k) with 0.9 ml of n-butyl chlorof ormate with 1.0 ml 
10 of isopropyl chlorof ormate , ^>) with 1.0 ml of isobutyl chloro- 
f ormate ,^7 ) with 0.8 ml of acetyl- chloride ( 8) with 0.8 ml of 
propionyl chloride, (9) with 0.9 ml of butyryl chloride /lO) with. 
1 ml of valeryl chloride ,^11) with 1 ml of cyclopropane- 
carboxylic acid chloride and/l2) 1.3 ml of cyclop entylpr op ionyl 
15 chloride, instead of with methyl chlorof ormate , and the product 
is worked up, in the same way as described in Example ^(a). 

The corresponding 1) beclomethasone 17- (n-propyl car- 
bonate )- 21- (methyl carbonate) , (2) beclomethasone 17-(n-propyl 
carbonate) -21- (ethyl carbonate),^) beclomethasone 17- (n- 
20 propyl carbonate) -21- (n-propyl carbonate),^) beclomethasone 

17-(n-propyl carbonate) -21- (n-butyl carbonate) , (5) beclometha-- 
sone 17-(n-propyl carbonate) -21- (isopropyl carbonate) /*6) 
beclomethasone 17-(n-propyl carbonate) -21- (isobutyl carbonate),, 
7 ) beclomethasone 17- (n-propyl carbonate ) -21-acetat e , ^3 ) beclo- 
25 methasone 17-(n-propyl carbonate )-21-propionate ^9 ) beclometha- 
sone 17- (n-propyl carbonate ) -21-butyrate , £L0) beclomethasone 
17-(n-propyl carbonate ) -21-valerate , ^Ll) beclomethasone 17-(n^}, 
propyl carbonate )-21-cyclopropanecarboxylate and ((12) beclometha- 
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sone 17-(n-propyl carbonate) -21-cyclopentylpropionate is 

obtained in each case. 

f) S 

\ y '* — b) 3 g of beclomethasone 17- (n-propyl carbonate) are 

reacted with methane sulfonyl chloride, and the product is 
5 worked up, in the same way as described in Example 2(f). 

i 

After crystallization from ether, beclomethasone 17- (n-propyl ! 

~^ . [ 

carbonate )-21-methanesulf onate. is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride or " \ 

5 

; 

k 

of p-chlorobenzene sulfonyl chloride is employed in place of ; 
10 methane sulfonyl chloride, the corresponding beclomethasone IfJ^v \ 
(n-propyl carbonate )-21-p-toluenesulf onate or, respectively, 

i 

beclomethasone 17- (n-propyl carbonate )-21-p-chlorobenzenesulf onate' 
is obtained. • 

(jo) The beclomethasone di- (n-propyl) orthocarbonate* (R f ^ \ 

15 0.6) first required for the reaction is prepared according to j 




German (Patent 1,668,079 from beclomethasone and tetra-(ri^D 
propyl; orthocarbonate. 

Subsequently, the first-mentioned compound is hydrolyzed 
to beclomethasone 17- (n-propyl carbonate) (R f '= 0.4) in the 
20 same way as described in Example l£c). 

C L &fC Example 46 ; 

(fja) 1 g of 6a-f luorodexamethasone 17- (n-propyl carbonate) 

« 

ijs * react ed^l) with 0.8 ml of methyl chlorof ormate and 
2) with 0.8' ml of ethyl chlorof ormate 9 (p) with 0.9 ml of n- 
, 25 propyl chlorof ormate ,^4) with 0.9 ml of n-butyl chlorof ormate , 

5) with 1.0 ml of isopropyl chlorof ormate , (6) with 1.0 ml of 
isobutyl chloroformate,/7) with 0.8 ml of acetyl chloride ,{j8) 
with 0.8 ml of propionyl chloride ,(9) with 0.9 ml of butyryl 
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chloride 1 , ^O) with 1 ml of valeryl chloride, 11) with 1 ml of 
cyclopropanecarboxylic acid chloride and^l2) with 1.3 ml of 
cyclopentylpropionyl " chloride , instead of with methyl chloro- 
formate,jand the product is worked up, in the same way as des- 
cribed in Example 4^a). 

The corresponding/l) 6a-f luorodexamethasone 17- (n^ 
propyl carbonate) -21- (methyl carbonate) ,£2) 6a-f luorodexametha- 
sone 17-(n-propyl carbonate) -21- (ethyl carbonate) ,^3) 6ajg5 
f luorodexamethasone 17- (n-propyl carbonate) -21- (n-propyl car- 
bonate),^) 6a-fluorodexamethasone 17-(n-propyl carbonate )-21g 
(n-butyl 1 carbonate) /^5) 6a- f luorodexamethasone 17- (n-propyl 
carbonate) -21- (isopropyl carbonate) ,{j6) 6a-f luorodexamethasone 
17- (n-propyl carbonate) -21- ( is obutyl carbonate) ,^7) 6a- f luoro- 
dexamethasone 17-(n-propyl carbonate ) -21-acetate ,(&) 6a-fluoro- 
dexamethasone 17- (n-propyl carbonate )-21-prbpionate , 
fluorodexamethasone 17-(n-propyl carbonate )-21-butyr at e , do 
fluorodexamethasone 17-(n-propyl carbonate) -21- valerate , ^Ll) 6egp 

• i 

■ < 

fluorodexamethasone 17- (n-propyl carbonate )-21-cyclopropane- 
carboxylase and 12) 6a-f luorodexamethasone 17- (n-propyl carbon- 
ate )- 21- cyclop entylpropionate is obtained in each case. 

i 

b) '5 g of 6a- fluorodexamethasone 17- (n-propyl carbonate) - 

are reacted with methane sulfonyl chloride , and the product is 
worked up, in the same way as described' in Example ^Tf). 
After crystallization from ether, 6a- fluorodexamethasone 17- (n^ 
propyl carbonate ) -21-methane sulfonate is obtained. 

If an equimolar amount of p- toluene sulfonyl chloride or 
of p-chlorobenzenesulf onyl chloride is employed in place of 
methane sulfonyl chloride, the corresponding 6oc-fluorodexametha- 




sone 17-(n-propyl carbonate )-21-p-toluenesulf onate or, res- 
pectively, 6cc-f luorodexamethasone 17- (n-propyl carbonate) -21^-; 
p-chlorobenzenesulf onate is obtained. 

c) The 6oc-f luorodexamethasone di- (n-propyl) orthocarbonate 

5 £) v ~^-(Rf '= 0.6) first required for the reaction is prepared accord- 
ing to German <Patgntv 1 , 668 , 079 from 6a- f luorodexamethasone and 

A 

tetra- (n-propyl) orthocarbonate. 





Subsequently, the first-mentioned compound is hydrolyzed 

■ 

to 6ct-f luorodexamethasone 17- (n-propyl carbonate) (R^ 1^ 0.4) in 
10 the same way as described in Example l(js). 
Example 47 : 

jp ^ a) 1 g of betamethasone 17- (n-propyl carbonate) is reacted 

^1) with .0.8 ml of methyl chlorof ormate an<^2) with 0.8 ml of 
ethyl chlorof ormate 9 ^3) with 0.9 ml of n-propyl chlorof ormate , 
15 with 0.9 ml of n-butyl chlorof ormate ,^5) v/ith 1.0 ml of iso- 

propyl chlorof ormate, (6) with 1.0 ml of isobutyl chlorof ormate , 
7) with 0.8 ml of acetyl chloride, ^8) with 0.8 ml of propionyl 
chloride, j^9 ) with 0.9 ml of butyryl chloride, 10) with 1 ml of 
valeryl chloride., ^11) with 1 ml of cyclopropanecarboxylic acid 
20 chloride and/12) with 1.3 ml of cyclopentylpropionyl chloride, 

instead of with methyl chlorof ormate , and the product is worked 
up, in the same way as described in Example 4(4). 

The corresponding^!) betamethasone 17- (n-propyl carbon- 
ate) -21- (methyl carbonate),^) betamethasone 17-(n-propyl car- 
25 bonate) -21- (ethyl carbonate) ,/ 3) betamethasone 17-(n-propyl 
carbonate) -21- (n-propyl carbonate) ,^4) betamethasone 17-(n^) 




propyl carbonate) -21- (n-butyl carbonate),^.) betamethasone 

I 

(n-propyl carbonate) -21- (isopropyl carbonate) ,^(5) betamethasone 
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17-(n-prppyl carbonate) -21- (isobutyl carbonate) /7) betametha- 
sone 17-(n-propyl carbonate )-21-acetate t ^8) betamethasone 1"£3 
(n-propyl carbonate)-21-propionate ,£9) betamethasone 17- (n^ 
propyl carbonate)-21-butyrate,(lo) betamethasone 17-(n-propyl 
carbonate)-21-valerate,^JL) betamethasone 17-(n-propyl carbon- 
ate ) -21- cyclopropanecarboxylate and (12) betamethasone 17- (133 

1 

propyl carbonate )-21-cyclopentylpropionate is obtained in each 
case. 1 

3 g of betamethasone 17- (n-propyl carbonate) are reacted 
10 ■ with methane sulfonyl chloride, and the product is worked up, 

in the same way as described in Example 2(f). After crystal- 

! 

lizat ion . from ether, betamethasone 17-(n-propyl carbonate )-23g> 
methane sulf onate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride or 

15 of p-chlorobenzenesulfonyl chloride is employed in place of. 

■\ 

methanesulfonyl chloride, the corresponding betamethasone l^Q 
(n-propyl carbonate )-21-p-toluenesulf onate or , respectively, beta- 
methasone 17- (n-propyl carbonate)-21-p-chlorobenzenesulf onate 
is obtained. 

20,^S (&) The betamethasone di- (n-propyl) orthocarbonate (R f ^ 

0.6) firs;t required for the reaction is prepared according to 
German ^Patent* 1 ,668 ,079 from betamethasone and tetra (n-propyl) 



orthocarbonate. 

1 Subsequently, the first-mentioned compound is hydrolyzed 

25 f)^| to betamethasone 17-(n-propyl carbonate)(R f ^0.4) in the same 
way as described in Example \^). 
Example 48 : 

"a) Lg of 6a-fluoro-prednisolone 17- (n-propyl carbonate) 
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is reacted /l) with 0.8 ml of methyl chlorof ormate and/2) with 
0.8 ml of ethyl chlorof ormate 9 ^3) with 0.9 ml of n-propyl 
chlorof ormate, ^4) with 0.9 ml of n-butyl chlorof ormate ,(jp) with 
1.0 ml of isopropyl chlorof ormate , /6) with 1.0 ml of isobutyl 
chlorof ormate, £7) with 0.8 ml of acetyl chloride, ^3) with 0.8 
ml of propionyl chloride, fg) with 0.9 ml of butyryl chloride, 
{10) with 1 ml of valeryl chloride ,£ll) with 1 ml of cyclo- 
propanecarboxylic acid chloride- and ^2) with 1.3 ml of cyclo- 
pentylpropionyl chloride, instead. of with methyl chlorof ormate , 
and the product is worked up, in the same way as described in 

m 

Example 4/a). 

The corresponding^ 6a- fluoro-prednisolone 17- (n^ 
propyl carbonate) -21- (methyl carbonate),^) 6a-f luoro-predni- 
solone 17- (n-propyl carbonate) -21- (ethyl carbonate) , (3) 



fluoro-prednisolone 17- (n-propyl carbonate) -21- (n-propyl car- 
bonate) ,£4) 6a- fluoro-prednisolone 17- (n-propyl carbonate )-2]£-) 
(n-butyl carbonate) , Q) 6a- fluoro-prednisolone 17- (n-propyl 
carbonate) -21- (isopropyl carbonate) ,£6) 6a- fluoro-prednisolone 
17-(n-propyl carbonate) -21- (isobutyl carbonate) /7) 6a-fluoro- 
prednisolone 17- (n-propyl carbonate ) -21-acetate , (8) 6a-fluoro- 
prednisolone 17-(n-propyl carbonate ) -21-propionate , £9) 6a£p 
fluoro-prednisolone 17-(n-propyl carbonate ) -21-butyrate , 
^.0) 6a-f luoro-prednisolone 17- (n-propyl carbonate) -21- valer at 
£ll) 6a-f luoro-prednisolone 17- (n-propyl carbonate )-21-cyclo- 
propanecarboxylate and£12) 6a-f luoro-prednisolone 17- (n-propyl 
carbonate )-21-cyclopentylpropionate is obtained in each case. 

3 g of 6a-f luoro-prednisolone 17- (n-propyl carbonate)- 
are reacted with methanesulf pnyl chloride, and the product is* 



e 




worked up, in the same way as described in Example 2/r). 





After crystallization from ether, 6a- f luoro-prednisolone -175^ 
(n-propyl carbonate ) -21-methanesulf onat e is obtained . 

If an equimolar amount of p-toluenesulf onyl chloride or 
- of p-chlorobenzenesulf onyl chloride is employed in place of 
^ methane stilf onyl chloride, the corresponding 6a-fluoro-predni- 
solone 17- (n-propyl carbonate )-21-p-toluenesulf onat e or, res- 
% pectiyely, 6a-f luoro-prednisolone 17- (n-propyl carbonate )- 
p-chlorobenzenesulf onate is obtained. 




r 

t 

\ 

V. 



10^ //c) The 6a- f luoro-prednisolone di- (n-propyl) orthocarbon- 



ate (R^ = 0.6) first required for the reaction is prepared 



^-*7> according to German patent 1,668,079 from 6a- f luoro-prednisolone 
and tetra- (n-propyl) orthocarbonate. 

Subsequently, the first-mentioned compound is hydrolyzed 
"to 6a- f luoro-prednisolone 17- (n-propyl carbonate) (R f = 0.4) 

Example 49 ; 



r 




V ."V s\ a) 1 g of 16a- or (3-methyl-prednisolone 17- (n-propyl car- 

A ~ ' 

bonate) is reactedfl) with 0.8 ml of methyl chlorof ormate and 
20. (2) with 0.8 ml of ethyl chlorof ormate, /]5) with 0.9 ml of t^O 

propyl chlorof ormate ,/4) with 0.9 ml of n-butyl chlorof ormate , 
with 1.0 ml of isopropyl chlorof ormate , ^5) with 1.0 ml of 

iisobutyl chlorof ormate, /7) with 0.8 ml of acetyl chloride, (&} 
i . V~ 

with 0.8 ml of propionyl chloride ,^9) with 0.9 ml of butyryl 

25 chloride, flO) with 1 ml of valeryl chloride , ^.1) with 1 ml of 

cyclopropanecarboxylic acid chloride and (12) with 1.3 ml of 

cyclop entylpropionyl chloride, instead of with methyl chloro- 

f ormate, and the product is worked up, in the same way as des- 
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cribed in Example V^). 

The corresponding^!) 16a- or p-methyl-prednisolone 1,7^ 
-V (n-propyl carbonate)-21- (methyl carbonate) ,£2) 16a- or 

methyl-prednisolone 17-(n-propyl carbonate )-21-( ethyl carbonate), 
\J5) 16a- or p-methyl-prednisolone 17- (n-propyl carbonate )-2Y-^ 
(n-propyl carbonate) t (h) 16a- or p-methyl-prednisolone 17-(n-^) 
propyl carbonate) -21- (n-butyl carbonate) , (§) 16a- or (3-methyl- ^ 
prednisolone 17-(n-propyl carbonate ) -21- (isopropyl carbonate), 
f '£pjh&: l6oc " or P-methyl-prednisolone 17- (n-propyl carbonate )-2±P 

(isobutyl carbonate) ,(7) 16a- or p-methyl-prednisolone 17-(n3 
propyl carbonate)-21-acetate,(8) 16a- or p-methyl-prednisolone 
17-(n-propyl carbonate )-21-propionate ,A) I6cc- or p-methyl- 
prednisolone 17- (n-propyl carbonate) -21-butyrate, 16a- or p-methyl- 
prednisolone 17- (n-propyl carbonate) -21-valereate,/il) 16a- or 
15 v'V p-methyl-prednisolone 17- (n-propyl carbonate) -21- cyclopropane- 



10 



C : 



carboxylate and (12.) 16a- or p-methyl-prednisolone 17- (n-propyl 
carbonate )-21-cyclopentylpropionate is . obtained in each case. 
{}>) 3 g of l6oc- or p-methyl-prednisolone 17- (n-propyl carbon- 

ate) are reacted with methanesulf onyl chloride, and the product 
20 is worked up, in the same way as described in Example 2(j£). 

After crystallization from ether, 16a- or p-methyl-prednisolone 
17-6>prqpyl carbonate )-21-methanesulf onate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride or 
of p-chlorobenzenesulfonyl chloride is employed in place of 
; /725; ^ methanesulf onyl chloride, the corresponding 16a- or p-methyl- 

prednisolpne 17^h-prqpyl carbonate )-21-p-toluenesulf onate or, 
respectively, 16a- or (3-methyl -prednisolone 17- (n-propyl carbon- 
ate )-21-p-chlorobenzenesulf onate is obtained. 
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£c) The 16a- or p-methyl-prednisolone di- (n-propyl) ortho-car- 

^ ^ bonate (R f = 0.6) first required for the reaction is prepared accord- 
ing to German i^atent 1,668,079 from 16a- or p-methyl -prednisolone and 
tTetra- (n-propyl) ortho carbonate . 

5* Subsequently, the first-mentioned compound is hydrolyzed 

^O^y^ to 16a- or [3-methyl-prednisolone 17- (n-propyl carbonate) (R f '= 

0.4) in the same way as described in Example l£c). 
kAAJc Example 50 : 
\-^(_ »?>. ^) l.g of 6a,l6a- or 0-dimethyl-prednisolone 17- (n-propyl 

(.. 10 carbonate) is reacted (1) with 0.8 ml of methyl chlorof ormate and 

(^2) with 0.8 ml of ethyl chlorof ormate ,/3) with 0.9 ml of 
propyl chlorof ormate , (h) with 0.9 ml of n-butyl chlorof ormate ,. 
with 1.0 ml of isopropyl chlorof ormate ,^6) with 1.0 ml of 
. isobutyl chlorof ormate with 0.8 ml of acetyl chloride,^)- 

15 with 0.8! ml of propionyl chloride, (Jl) with 0.9 ml of butyryl 

chloride , Qp ) with 1 ml of valeryl chloride , (11) with 1 ml or 
cyclopropanecarboxylic acid chloride and/12) with 1.3 ml of 
cyclopentylpropionyl chloride, instead of with methyl chloro- 
C... formate, and the product is worked up, in the same way as des- 

20 cribed in Example .kf a). 




The corresponding^) 6a,l6a- or [3-dimethyl-prednisolon'e 



17-(n-propyl carbonate) -21- (methyl carbonate) , (2.) 6a,l6a- or 
dimethyl-prednisolone 17- (n-propyl carbonate)-21-( ethyl carbon- 
ic' •• ate),/3) 6cc,l6cc- or (3-dimethyl-prednisolone 17-(h-propyl car- 
L bonate) -21- (n-propyl carbonate) , £0 6a,l6a- or p-dimethyl- 
prednisolone 17- (n-propyl carbonate) -21- (n-butyl carbonate),, 





^ ^5) 6a,l6a- or p-dimethyl-prednisolone 17- (n-propyl carbonate )*C 
L» ' 21- (isopropyl carbonate) t (<3) 6cc,l6a- or 0-dimethyl-predniso- 
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lone 17- (n-propyl carbonate) -21- (isobutyl carbonate) /7) 6a, 





y- 10 v 

i • .*•..>• f - 



f - > 



15 




l6a- or p-dimethyl-prednisolone 17- (n-propyl carbonate) -21^) 
acetate, (8) 6a,l6a- or p-dimethyl-prednisolone 17- (n-propyl 
carbonate)-21-propionate,/§) 6a,l6a- or p-dimethyl-prednisolone \ 

17-(n-propyl carbonate )-21-butyr ate , flO) 6a,l6a- or p-dimethyl- 

" $ ' \ 

prednisolone 17-(n-propyl carbonate )-21-valerate , (11) 6a,l6a-> | 

or p-dimethyl-prednisolone 17- (n-propyl carbonate )-21-cyclo- j 

propane carboxylate and (12 ) 6a,l6a- or p-dimethyl-prednisolone 17:-^ :\ 

(n-propyl carbonate) -21-cyclopentylpropionate is obtained in each case! 
^b) 3 g of 6a,l6a- or p-dimethyl-prednisolone 17- (n-propyl j 

carbonate) are reacted with methqjiesulf onyl chloride, and the ! 

■ 

product is worked up, in the same way as described in Example I 
2<x). After crystallization from ether, 6a,l6a- or [ 

dimethyl-prednisolone 17- (n-propyl carbonate )-21-p-methane- I 

sulfonate is obtained. * I 

i 
* 

i 

If an equimolar amount of p-toluenesulf onyl chloride or \ 
of p-chlorobenzenesulfonyl chloride is employed in place of 

I 

L 

methane sulf onyl chloride, the corresponding 6a,l6a- or p^l ; 




dimethyl-prednisolone 17- (n-propyl carbonate )-21-p-toluene- 
20'%L^X ^ sulfonate or, respectively, 6a,l6a- or p-dimethyl-prednisolone 

17- (n-propyl carbonate )-21-p-chlorobenzenesulf onate is obtained. 

The 6a,l6a- or p-dimethyl-prednisolone di- (n-propyl) 




ortho carbonate (R^ = 0.6) first required for the reaction is 




prepared according to German ^E?a±enfe"l^ 668 , 079 from 6a,l6oc- or 

A 

25 ^^ p-dimethyl-prednisolone and tetra- (n-propyl) ortho carbonate. 

Subsequently, the first-mentioned compound is hydrolyzed 
> "to 6cc,l6a- or p-dimethyl-prednisolone 17- (n-propyl carbonate) 




(R^ = 0.4) in the same way as described in Example l^c) 
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v *{ Example .31 : 

^ ^a) 1 g of 9a-chloro-l6a-methyl-prednisolone 17- (n-propyl 

carbonate) is reacted: l) with 0.8 ml of methyl chlorof ormate and 

v 

^ 2) with 0.8 ml of ethyl chlorof ormate ,(3) with 0.9 ml of n3> . 

propyl chlorof ormate ,f 4) with 0.9 ml of n-butyl chlorof ormate , 

- // - 

^ 5) with 1.0 ml of isopropyl chlorof ormate ,^ 6) with 1.0 ml of 
isobutyl chlorof ormate, 7) with 0.8 ml of acetyl chloride, 



/8) with 0.8 ml of propionyl chloride 9 f9) with 0.9 ml of butyryl 



r 

V 




chloride , ^10) with 1 ml of valeryl chloride ,^11) with 1 ml of 
10 cyclopropanecarboxylic acid chloride and^l2) with 1 , 3 ml of cyclo- 

pentylpropionyl chloride, instead of with methyl chlorofctrinate, 
and the product is worked up, in the same way as described in 
Example ^a) # 

The corresponding 1) 9a-chloro-l6a-methyl-prednisolone 

/-..-. 

15 60 17-(n-propyl carbonate) -21- (methyl carbonate) 9 (2) 9a-chlorq£^ 
^ l6a-methyl-prednisolone 17- (n-propyl carbonate) -21- (ethyl car- 
5)- bonate),^) 9a-chloro-l6a-methyl-prednisolone 17- (n-propyl) 




r 



carbonate) -21- (n-propyl carbonate) ,(h) 9a-chloro-l6a-methyl- 
prednisolone 17- (n-propyl carbonate) -21- (n^butyl carbonate), 




W:^20 (L$) 9a-chloro-l6a-methyl-prednisolone 17- (n-propyl carbonate^ 

21- (isopropyl carbonate) 9 {6) 9a-chloro-l6a-methyl-prednisolone 

r „.<„„,» — «. & 

k ^ l6a-methyl-prednisolone 17- (n-propyl carbonate ) -21-acetate , 

^8) 9a-chloro-l6a-methyl-prednisolone 17- (n-propyl carbonate)^' 
21-propionate , v9) 9a-chloro-l6a-methyl-prednisolone 17- ix^) 
propyl carbonate ) -21-butyrate , £L0) 9a-chloro-l6oc-methyl- 
prednisolone 17- (n-propyl carbonate ) -21- valerate , Al) 9a-chlorcg 
( W~ l6a-methyl-prednisolone 17- (n-propyl carbonate)-21-cyclo- 
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propanecarboxylate and£L2) 9a-chloro-l6a-methyl-prednisolone 
17- (n-propyl carbonate )-21-cyclopentylpropionate is obtained 




in each case. 





3 g of 9a-chloro-l6a-methyl-prednisolone 17- (n-propyl 
carbonate) are reacted with methanesulf onyl chloride, and the 
product is worked up, in the same way as described in Example 
2{f). After crystallization from ether, 9cc-chloro-l6a^ 

methyl-prednisolone 17- (n-propyl carbonate )-21-methanesulf onate 
is obtained. 

10 If a** equimolar amount of p-toluenesulf onyl chloride or 

of p-chlorobenzenesulf onyl chloride is employed in place of 
methanesulf onyl chloride , the corresponding 9a-chloro-l6qc- ^ 
methyl-prednisolone 17- (n-propyl carbonate )-21-p-toluenesulf on- 
ate or, respectively, 9a-chloro-l6a-methyl-prednisolone 17- (rfllp 
15 propyl carbonate )-21-p-chlorobenzenesulf onate is obtained. 
^ ^p) The 9a-chloro-l6a-methyl-prednisolone di- (n-prcpyl) 






or tho carbonate (R- 0.6) first required for the reaction is 
prepared according to German ^EaS^nu^ 1 , 668 , 079 from 9oc-chloro- 



l6oc-methyl-prednisolone and tetr a- (n-propyl) ortho carbonate. 
20 Subsequently, the first-mentioned compound is hydrolyzed 

to 9a-chloro-l6a-methyl-prednisolone 17- (n-propyl carbonate) * 

* 

.})S^ (R =0.4) in the same way as described in Example 

(IL^'/c Example 52: ' 

Q>) 1 g of 9a-chloro-prednisolone 17- (n-propyl carbonate) 

25 is reacted^!) with 0.8 ml of methyl chlorof ormate and^2) with 

0.8 ml of ethyl chlorof ormate ,/3) with 0.9 ml of n-propyl 
chlorof ormat e ,^4) with 0.9 ml of n-butyl chlorof ormate ,^5) with 
1.0 ml of isopropyl chlorof ormate , (6) with 1.0 ml of isobutyl 
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chloroformate,^7) with 0.8 ml of acetyl chloride, ^8) with 0.8 
ml of propionyl chloride , (9) with 0.9 ml of butyryl chloride, 
(^10) with 1 ml of valeryl chloride ,^11) with 1 ml of cyclo- 
propanecarboxylic acid chloride and (12) with 1.3 ml of cyclo- 
pentylpropionyl chloride, instead of with methyl chlorof ormate 
and the product is worked up, in the same way as described in 
Example 4£a) . 

. The corresponding^ 1) 9a-chloro-prednisolone 17- (h-^ 

' " ■ ( , ■ 

propyl carbonate) -21- (methyl carbonate) ,^2) 9cc-chloro-predni- 

solone 17-(n-propyl carbonate) -21- (ethyl carbonate) , £5) 9<xg^ 

chloro-prednisolone 17- (n-propyl carbonate ) -21- (n-propyl car- 

bonate),^4) 9a-chloro-prednisolone 17-(n-propyl carbonate )-23^£ 

(n-butyl carbonate) ,^ 5) 9a-chloro-prednisolone 17-(n-propyl 

carbonate) -21- ( is opropyl carbonate)/^ 6) 9a-chloro-prednisolone 

17-(n-propyl carbonate) -21- (isobutyl carbonate) f 7) 9a-chloro- 

prednisolone 17-(n-propyl carbonate )-21-acetate , ^8) 9a-chloro- 

prednisolone 17-(n-propyl carbonate ) -21-propionate , (9) 9^ 

chloro-prednisolone 17-(n-propyl carbonate )-21-butyr at e , . 

/lO) 9a-chloro-prednisolone 17- (n-propyl carbonate )-21-valerate 

£ll) 9a-chloro-prednisolone 17- (n-propyl carbonate) -21- cyclo- 

propanecarboxylate and (12) 9a-chloro-prednisolone 17- (n-propyl 

carbonate )-21-cyclopentylpropionate is obtained in each case. 

^b) 3 g of 9a- chloro-prednisolone 17- (n-propyl carbonate) 

are reacted with methanesulf onyl chloride , and the product is 

worked up , in the same way as described in Example 2(j£ ) . 

After crystallization from ether, 9a-chloro-prednisolone 17- V 

propyl carbonate )- 21 -methane sulfonate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride o 



7y 



of p-chlorobenzenesulfonyl chloride is employed in place of 

-/a 

methanesulf onyl chlpride, the corresponding 9cr-chloro-predni- 
solone 17-(n-propyl carbonate )-21-p-toluenesulf onate or, res- 
pectively, 9oc-chloro-prednisolone 17-(n-propyl carbonate) -23^ 
5 p-chlorobenzenesulf onate is obtained. 

c) The 9a-chloro-prednisolone di-(n-propyl) orthocarbon- 

)^ ate (R f = 0.6) first required for the reaction is prepared 

according to German ^Patent 1,668,079 from 9cc-chloro-prednisolone 



and tetra-(n-propyl) ortho carbonate. 
10 Subsequently, the first-mentioned compound is hydrolyzed 

:{\^^ to 9a-chloro-prednisolone 17-(n-propyl carbonate) R f = 0.4) in 

the same way as described in Example 1/c). 
Example 53 : 

(\a) 1 g of prednisolone 17-(n-butyl carbonate) is reacted 

15 ( 1) with 0.8 ml of methyl chlorof ormate and I \ . 

•2) with 0.8 ml of ethyl chlorof ormate ,/ 3) with 0.9 ml of n- 
propyl chlorof ormate ,{ 4) with 0.9 ml of n- butyl chlorof ormate, 
(5) with 1.0 ml of isopropyl chlorof ormate 9 (6) with 1.0 ml of 
isobutyl chlorof ormate, (7) with 0.8 ml of acetyl chloride /S)) 
20 with 0.8 ml of propionyl chloride, (9) with 0.9 ml of butyryl 

chloride, £L0) with 1 ml of valeryl chloride/ 11) with 1 ml of 
cyclopropanecarboxylic acid chloride and(X2) with 1.3 ml of 
cyclop entylpropi onyl chloride, instead of with methyl chloro- 
f ormate, and the product is worked up, in the same way as des- 

2 5 cribed in Example ^Ji). 

The corresponding^!) prednisolone 17-(r>-butyl carbon- 



ate) -21- (methyl carbonate),^) prednisolone 17-(n-butyl carbon- 
ate) -21- (ethyl carbonate) , ^3) prednisolone 17-(n-butyl carbon- 



ate)-21-(n-propyl carbonate) /%) prednisolone 17-(n-butyl 
carbonate) -21- (n-butyl carbonate) ,^5) prednisolone 17-(n-butyl 
carbonate)-21-(isopropyl carbonate) ,^6) prednisolone 17-(n^ 
butyl carbonate) -21- (isobutyl carbonate) ,(^7) prednisolone 1l7^ 
(n-butyl carbonate )-21-acetate *^8) prednisolone 17-(n-butyl 
carbonate)-21-propionate,^9) prednisolone 17- (n-butyl carbon- 
ate)-21-rbutyrate J 10) prednisolone 17-(n-butyl carbonate) -21-^ 
valerate, /ll) prednisolone 17- (n-butyl carbonate )-21-cyclo- . 
propanecarboxylate andfl2) prednisolone 17-(n-butyl carbonate)>- a 



i — . 

10 21-cyclopentylpropionate is obtained in each case. 

b) 3 g of prednisolone 17- (n-butyl carbonate) are reacted 

\ 

with methane sulfonyl chloride, and the product is worked up, 

in the same way as described in Example 2./±) . After j 

i i 

crystallization from ether, prednisolone 17- (n-butyl carbonate)^! 

15 21-methane sulfonate is obtained. j 

■ ■ i 

* 

If an equimolar amount of p-toluene sulfonyl chloride | 

■ * 

S 

or of p-chlorobenzene sulfonyl chloride is employed in place of | 

i 

methane sulfonyl chloride, the corresponding prednisolone 1*^^ 1 

I i 

t 

(n-butyl 1 carbonate )-21-p-toluenesulf onate or, respectively, 1 

i 1 

20 prednisolone 17- (n-butyl carbonate )-21-p-chlorobenzenesulf onate ; 

is obtained. 

c) The prednisolone di- (n-butyl) or tho carbonate (R f = 0.6), [ 

first required for the reaction is prepared according to German ■ 

- 1 
^1,668,079 from prednisolone and tetr a- (n-butyl) ortho- 

n ? ■ • 

25 carbonate. Subsequently, the first-mentioned compound is 

hydrolyzed to prednisolone 17- (n-butyl carbonate) (R f = 0.4) 
in the same way as described in Example 1/c). 
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I Example 5*+ : 

fa) 1 g of prednisone 17-(n-butyl carbonate) is reacted^!) 

with 0.8 ml of methyl chlorof ormate and^2) with 0.8 ml of ethyl 

i ■ 

chloroformate,/3) with 0.9 ml of n-propyl chlorof ormate *^4) 
with 0.9 ml of n-butyl chlorof ormate ,^5) with 1.0 ml of iso- 
propyl chlorof ormate, /5) with 1.0 ml of isobutyl chlorof ormate ,i 
^7) with 0.8 ml of acetyl chloride, ^8) with 0.8 ml of propionyl j 
chloride , (§ ) with 0.9 ml of butyryl chloride , (10 ) with 1 ml of ; 
valeryl chloride ,/ll) with X ml of cyclopropanecarboxylic acid 
chloride and(l2) with 1.3 ml of cyclopentylpropionyl chloride, i 
instead of with methyl chlorof ormate , and the. product is worked, 
up, in the same way as described in Example 4(a). 

■ - ■ *• ' i 

The corresponding 1) prednisone 17- (n-butyl carbonate*)-^ | 
21- (methyl carbonate) ,t 2) prednisone 17- (n-butyl carbonate) -21-, j 
(ethyl carbonate) ^3) prednisone 17- (n-butyl carbonate) -21- (rir- j. 

(';• • " • - , j 

propyl carbonate) / 4) prednisone 17-(n-butyl carbonate ) -21- (nr , [. 

butyl carbonate) ,C 5) prednisone 17-(n-butyl carbonate) -21^} | 

(isopropyl carbonate) ,( 6) prednisone 17- (n-butyl carbonate )-23~.) j. 
(isobutyl carbonate) J?) prednisone 17- (n-butyl carbonate) -21^ 



acetate, (8) prednisone 17- (n-butyl carbonate)-21-propionate, } 
/9) prednisone 17-(n-butyl carbonate )-21-butyrate ,f 10) predni- I 
sone 17--(n-butyl carbonate ) -21-valerate , |LX) prednisone 17-(n~? I 
butyl carbonate) -21- cyclopropanecarboxylate and ^2) prednisone [ 



17_ (n-butyl carbonate )-21-cyclopentylpropionate is obtained in 
each case. 

/b) 3 g of prednisone 17- (n-butyl carbonate) are reacted 

with methanesulfonyl chloride, and the product is worked up, 
in the same way as described in Example 2 ) . After 



crystallization from ether, prednisone 17- (n-butyl. carbonate)— > 
21-methanesulf onate is obtained. ■ ' 

If an equimolar amount of p-toluenesulf onyl chloride 
or of p-chlorobenzenesulf onyl chloride is employed in place of 
methanesulf onyl chloride, the corresponding prednisone 
(n- butyl carbonate )-21-p-toluenesulf onate or, respectively, 
prednisone 17-(n-butyl carbonate )-21-p-chlorobenzenesulf onate is 
obtained. " . ■ 

£c) The prednisone di- (n-butyl) ortho carbonate (R f =' 0.6) 

first required for the reaction, is prepared according to 




German ^P^tent 1,668,079 from prednisone and tetra - (n-butyl) 
ortho-carbonate • Subsequently, the first-mentioned compound 
is hydrolyzed to prednisone 17- (n-butyl carbonate) (R f = 0.4) 
in the same way as described in Example l(^c) • 
Example 55 : 

a) 1 g of cortisone 17-(n-butyl carbonate) is reacted/l) 

with 0,8 ml of methyl chlorof ormate and ^2) with 0.8 ml of 
ethyl chlorof ormate, ^3) with 0.9 ml of n-propyl chlorof ormate, 

with 0.9 ml of n-butyl chlorof ormate, fj>) with 1.0 ml of 
isopropyl chlorof ormat e, ^6) with 1.0 ml of isobutyl chloro- 
f ormate, (7) with 0.8 ml of acetyl chloride,^) with 0.8 ml 
of propionyl chloride ,/9) with 0.9 ml of butyryl chloride, 




(lO) with 1 ml of valeryl chloride , £11 ) with 1 ml of cyclo- 
propane carboxylic acid chloride and(l2) with 1.3 ml of 
cyclopentylpropionyl chloride, instead of with methyl chloro- 
f ormate, and the product is worked up, in the same way as 
de-scribed in Example 4(a). 



The corresponding ^1) cortisone 17- (n-butyl carbonate)^ 




21-(methyl carbonate) ,/2) cortisone 17-(n-butyl carbonate )-2i^ 
(ethyl carbonate) ,f 3) cortisone 17-(n-butyl carbonate) -21- (rg) 
propyl carbonate, (4) cortisone 17- (n- butyl carbonate) -21- (n^g 
butyl carbonate),^) cortisone 17-(n r butyl carbonate) -21- (iso- 
propyl carbonate) ,(6 ) cortisone 17-(n-butyl carbonate ) -21- (iso- 
butyl carbonate) ,^7) cortisone 17-(n-butyl carbonate )-21g^ 
acetate ,/8) cortisone 17- (n- butyl darbonate)-21-propionate , 
'(g) cortisone 17-(n-butyl carbonate )-21-butyrate,^0) cortisone 
17-(n-butyl carbonate ) -21- valerat e , (ll) cortisone 17-(n-butyl 
carbonate )~21-cyclopropanecarboxylate and (12) cortisone 17-(ng^ 
butyl carbonate )-21-cyclopentylpropionate is obtained in each 
case. 

3 g of cortisone 17-(n-butyl carbonate) are reacted with 
methane sulf onyl chloride, and the product is worked up, in the 
same way as described in Example 2/f). After crystalliza- 

tion from ether, cortisone 17-(n-butyl carbonate )-21-methane- 
sulfonate is obtained, 

■ 

If an equimolar amount of p-toluenesulf onyl chloride 
or of p-chlorobenzenesulf onyl chloride is employed in place of 
methane sulf onyl chloride, the corresponding cortisone 17- (n— - 
butyl carbonate )-21-p-toluenesulfonate or, respectively, 
cortisone 17-(n-butyl carbonate )-21-p-chlorobenzenesulf onate is 

obtained . 

* 

* ■ 

^c) The cortisone di-(n- butyl) orthocarbonate (R f = 0.6) 

first required for the reaction, is prepared according to 
German patent ^1,668, 079 from cortisone and tetra- (n- butyl ) . 
orthocarbonate. 

Subsequently, the first-mentioned compound is hydrolyzed 



to cortisone 17-(n-butyl carbonate) (R f = 0.4) in the same way 
as described in Example l/c) m 
Example '56 t 

(a) 1 g of Cortisol 17-(n-butyl carbonate) is reacted^!) 

with 0.8 ml of methyl chlorof ormate ana/ 2) with 0.8 ml of ethyl 
chlorof ormate , 3) with 0.9 ml of n-propyl chlorof ormate ,(%) witi 
0.9 ml of n-butyl chlorof ormate, /5) with 1.0 ml of isopropyl 
chlorof ormate , ^6) with 1.0 ml of isobutyl ' chlorof ormate, (7) 
with 0.8 ml of acetyl chloride, (8) with 0.8 ml of propionyl 
chloride < (9) with 0.9 ml of butyryl chloride, 6.0) with 1 ml of 

* ■ ■ » 

valeryl chloride, Ql) with 1 ml of cyclopropanecarboxylic acid' 

* 

chloride and a?2) with 1.3 ml of cyclopentylpropionyl chloride, 



instead of with methyl chlorof ormate , and the product is worked 

up, in the same way as described in Example A^a). 

The corresponding^!,) Cortisol 17- (n- butyl' carbonate«)^D 
21- (methyl carbonate) ,^2) Cortisol 17-(n-butyl carbonate )-2CS> - 
(ethyl carbonate ,^3) Cortisol 17-(n-butyl carbonate) -21- (riS) 
propyl carbonate) ,^4) Cortisol 17-(n-butyl carbonate )-21-(n§> 
butyl carbonate) , ^5) Cortisol 17-(n-butyl carbonate) -21- (iso- 
propyl carbonate) ,{6) Cortisol 17-(n-butyl carbonate) -21- (iso- 
butyl carbonate) ,^7) Cortisol 17- (n- butyl carbonate )-2]g> 
acetate ,^8) Cortisol 17-(n-butyl carbonate)-21-propionate, 
9) Cortisol 17-(n-butyl carbonate ) -21-butyrate , (^0) Cortisol. 
17-(n-butyl carbonate ) -21- val erate , (11) Cortisol 17-(n-butyl 
carbonate) -21- cyclopropanecarboxylate and (£2) Cortisol 17-(n=Z? 
butyl carbonate )-21-cyclopentylpropionate is obtained in each 

case. 

£b) 3 g of Cortisol 17-(n-butyl carbonate) are reacted with 
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methanesulf onyl chloride, and the product is worked up, in the 
same way as described in Example 2^T) . After crystalliza- 

tion from ether, Cortisol 17-(n-butyl carbonate )-21-methane- 
sulfonate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride 
or of p- chlo rob enzenesulf onyl chloride is employed in place of 

* 

methanesulf onyl chloride, the corresponding Cortisol 17- 
butyl . carbonate )-21-p-toluenesulf onate or, respectively, 
Cortisol 17- (n- butyl carbonate )-21-p-chlorobenzenesulf onate is 

obtained, . 
(o) The Cortisol di-(n-butyl) orthocarbonate (R f = 0.6) 

first required for the reaction, is prepared according to German 
(1^6^ 1,663,079 from Cortisol and tetra-(n-butyl) ortho- 

carbonate. Subsequently, the first-mentioned compound is 

> hydrolyzed to Cortisol 17-(n-butyl carbonate) (R f = 0.4) in the 

same way as described in Example l(c). • • 

Example 57 ; 

£a) 1 g of beclomethasone 17-(n-butyl carbonate) is reacted 

^/l-)'-with 0.8 ml of methyl chlorof ormate and (2) with 0.8 ml of 
ethyl chlorof ormate, ^3) with 0.9 ml of n-propyl chlorof ormate , 
4) with 0.9 ml of n-butyl chlorof ormate , (5) with 1.0 ml of 

■ens**** 

isopropyl chlorof ormate ,/6) with 1.0 ml of isobutyl chloro- 
formate,(7) with 0.8 ml of acetyl chloride,^) with 0.8 ml of 
propionyl chloride, /9) with 0.9 ml of butyryl chloride , (10 ) 
with 1 ml of valeryl chloride, (3L1) with 1 ml of cyclopropane- 
.carboxylic acid chloride and^l2) with 1.3 ml of cyclopentyl- 



propionyl chloride, instead of with methyl chlorof ormate , and 
the product is worked up, in the same way as described in 



Example 4^a). 

The corresponding^!) beclomethasone 17- (n-butyl carbon- 
ate) -21- (methyl carbonate) ,/2) beclomethasone 17-(n-butyl car- 



bonate) -21- (ethyl carbonate) , ^3) beclomethasone 17-(n-butyl 
carbonate) -21- (n-propyl carbonate) ,(4) beclomethasone 
butyl carbonate) -21- (n-butyl carbonate) ,(^5) beclomethasone 
(n-butyl carbonate) -21- (isopropyl carbonate) ,^6) beclomethasone 
17- (n-butyl carbonate) -21- (isobutyl carbonate) ,/7) beclometha- 
sone 17.- (n-butyl carbonate ) -21-acetate ,^8) beclomethasone 17^> 
(n-butyl carbonate )-21-propionate ,Cs) beclomethasone 17-(n£5 
butyl carbonate )-21-butyr at e , (10) beclomethasone 17-(n-butyl 

-21- valerate ,^11) beclomethasone 17- (n-butyl carbon- 
ate )-21-cyclopropanecarboxylate and (12) beclomethasone 17-(q£) 
butyl carbonate )-cyclopentylpropionate is obtained in each case. 

/b) 3 g of beclomethasone 17- (n-butyl carbonate) are reacted 

with methanesulf onyl chloride, and the product is worked up, in 
the same way as described in Example 2 (§). After crystal- 

lization from ether, beclomethasone 17- (n-butyl carbonate) -23^ 
methanesulf onate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride 
or of p-chlorobenzenesulfonyl chloride is employed in place of 
methanesulf onyl chloride, the corresponding beclomethasone 17<*^) 
(n-butyl carbonate )-21-p-toluenesulf onate or, respectively, 
beclomethasone 17- (n-butyl carbonate )-21-p-chlorobenzenesulf on- 
ate is obtained., 

^c) The beclomethasone di- (n-butyl) orthocarbonate (R f ^ 

0.6) first required for the reaction, is prepared according to 




German ^PsTbent 1,668,079 from beclomethasone and tetra- (n-butyl) 

" "A 



V 




or tho carbonate. 

Subsequently, the first-mentioned compound is hydrolyzed 
to beclomethasone 17- (n-butyl carbonate) (R f = 0*4) in the same 
way as described in Example l(js). 
5 iJS/b Example 58 : 

p ^a) 1 g of 6a-fluorodexamethasone 17- (n-butyl carbonate) 

are reacted^!) with 0.8 ml of methyl chlorof ormate and j 
/2) with 0.8 ml of ethyl chlorof ormate ,(3) with 0.9 ml of ng> ~\ 
propyl chlorof ormate, (4) with 0.9 ml of n-butyl chlorof ormate , | 
10 ^5) with 1.0 ml of isopropyl chlorof ormate ,/6) with 1.0 ml of \ 
isobutyl chlorof ormate/7) with 0.8 ml of acetyl chloride^ (B.) • 
with 0.8 ml of propionyl chloride, C§) with 0.9 ml of butyryl ! 
chloride, (10) with 1 ml of valeryl chloride ,{jLl) with 1 ml of j 
cyclopropane carboxylic acid chloride and/l2) with 1.3 ml of j 

i 

15 cyclopentylpropionyl chloride, instead of with methyl chloro- j 

format eV and the product is worked up, in the same way as des- j 

■ I 
cribed in Example ^^)- 

(4> The corresponding d) Sa-fluorodexamethasone 17- (n- 

butyl carbonate) -21- (methyl carbonate) , /2) 6a-f luorodexametha- 
20 *— sone 17-(n-butyl carbonate) -21- (ethyl carbonate), (|) 6oc-fluoro- 
dexamethasone 17-(n-butyl carbonate )-21-(n-propyl carbonate), 
(4) 6a-fluorodexamethasone 17- (n-butyl carbonate ) -21- (n-butyl 
carbonate) ,/5) 6a-fluorodexamethasone 17- (n-butyl carbonate )0 
21-(isopropyl carbonate) ,f6) 6oc-fluorodexamethasone 17-(ri=2 
25 butyl carbonate) -21- (isobutyl carbonate) ,/j) 6a-fluorodexa- 

methasone 17- (n-butyl carbonate ) -21-acetate ,(&) 6a-fluorodexa- 
methasone 17- (n-butyl carbonate )-21-propionate , (9) 6a-fluoro- 
- dexamethasone 17- (n-butyl carbonate )-21-butyrate, (10) 6a-fluoro- 




V 



- 99 - 






( 



dexamethasone 17-(n-butyl carbonate ) -21-valerate ,^il) 6a^> 
fluorodexamethasone 17- (n- butyl carbonate )- 21- cyclopropane- ■ 
carboxylate and([l2) 6a- fluorodexamethasone 17-(n-butyl carbon- ;. 
ate)-21-cyclopentylpropionate is obtained in each case. 
5 ^::L) £b) 3 g of 6a- fluorodexamethasone 17-(n-butyl carbonate) are , 

reacted with methane sulfonyl chloride , and the product is | 

worked up, in the same way as described in Example 2^f).* 1 

* ' - I 

After crystallization from ether, 6a-fluorodexamethasone 17- (xa^ \ 

butyl carbonate )-21-methane sulfonate is obtained. [■ 

r 

* 

10 If an equimolar amount of p- toluene sulfonyl chloride j 

■ 

or of p-chlorobenzenesulf onyl chloride is employed in place of 
{■£) methanesulf onyl chloride , the corresponding 6a-f luorodexametha- I 
sone 17-(n-butyl carbonate )-21-p- toluene sulfonate or, respec- \ 
tively, 6a-fluorodexamethasone 17-(n-butyl carbonate) -21-; 
15^ chlorobenzenesulf onate is obtained. 

^c) The 6a-fluorodexamethasone di-(n-butyl) ortho carbonate 

(R- = 0.6) first required for the reaction, is prepared accord- 
ing to German i ?at ent » 1,668,079 from 6d-f luorodexamethasone and 

A 

tetra-(n-butyl) ortho carbonate. 




A 



20 Sub sequent ly, the first-mentioned compound is hydrolyzedj 

^ "y to 6a- fluorodexamethasone 17-(n-butyl carbonate) (R f = 0.4) in j 

the same way as described in Example 1/c). 

CL°/C_ Example 59 : ' 

^ /a) 1 g of betamethasone 17-(n-butyl carbonate) are reacted ; 

25 (1) with 0.8 ml of methyl chlorof ormate and^) with 0.8 ml of 

ethyl chlorof ormat e, A) with 0.9 ml of n-propyl chlorof ormate , 
(h) with 0.9 ml of n-butyl chlorof ormate ,C5) with 1.0 ml of 
isopropyl chlorof ormate , (&) with 1.0 ml of isobutyl chloro- 
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formate, (7) with 0.8 ml of acetyl chloride ,^8) with 0.8 ml of 
propionyl chloride, £9) with 0.9 ml of butyryl chloride , (lo) 
with 1 ml of valeryl chloride , (ll) with 1 ml of cyclopropane- 
carboxylic acid chloride and ^L2) with 1.3 ml of cyclopentyl- 
propionyl chloride , instead of with methyl chlorof ormate , and 
the product is worked up, in the same way as described in 
Example 

The corresponding/1) betamethasone 17- (n- butyl carbon- 
ate) -21- (methyl carbonate) , (2) betamethasone 17- (n-butyl car- 
bonate) -21- (ethyl carbonate),^) betamethasone 17-(n-butyl 
carbonate)-21-(n-propyl carbonate) ,^4) betamethasone 17-(n^) 
butyl carbonate) -21- (n- butyl carbonate) ,^5) betamethasone 17fp 
(n-butyl carbonate )-21-(isopropyl carbonate) ,(4>) betamethasone 
17-(n-butyl carbonate) -21- (isobutyl carbonate) , (j) betametha- 
sone 17- (n-butyl carbonate ) -21-acetate ,<^8) betamethasone 1^^ 
(n-butyl carbonate )-21-propionate , 9) betamethasone 17- (njD 
butyl carbonate )-21-butyrate , ^LO) betamethasone 17- (n-butyl 
carbonate) -21- valerate, <ll) betamethasone 17- (n-butyl carbon- 
ate)-21-cyclopropanecarboxylate and^l2) betamethasone 17- (n^ 
butyl carbonate )-21-cyclopentylpropionate is obtained in each 
case. 

b) - 3 g of betamethasone 17- (n-butyl carbonate) are reacted 
with methane sulfonyl chloride, and the product is worked up, 
in the same way as described in Example 2^f). After 
crystallization from ether, betamethasone 17- (n-butyl carbonate 
21-methanesulf onate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride 
or of p-chlorobenzenesulfonyl chloride is employed in place of 
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c 





methanesulf onyl chloride , the corresponding betamethasone 
(n-butyl carbonate )-21-p-toluenesulf onate or, respectively, 
betamethasone 17- (n-butyl carbonate )-21-p-clilorobenzenesulfon- 
ate is obtained. 

5 3fX£c) The betamethasone di- (n-butyl) ortho carbonate (R f = 

i 

0.6) first required for the reaction, is prepared according to t 

German ^Eatfin* 1, 668, 079 from betamethasone and tetr a- (n-butyl) | 

f\ 1 
orthocarbonate. ! 

Subsequently, the first-mentioned compound is hydrolyzed \ 

i 

10 ^ to betamethasone 17-(n-butyl carbonate) (R f = 0.4) in the same [" 
way as described in Example 1 c). . ! 



C,-'xL- :/ ?^- Example 60 : 



P 'QO '(^) 1 S of 6a-fluoroprednisolone 17- (n-butyl carbonate) 



■ 

is reacted^!) with 0.8 ml of methyl chlorof ormate and 
15 (2) with 0.8 ml of ethyl chlorof ormate (j>) with 0*9 ml of n- 

propyl chlorof ormate, ^4) with 0.9 ml of n-butyl chlorof ormate 
^5) with 1.0 ml of isopropyl chlorof ormate 
isobutyl chlorof ormate, (7) with 0.8 ml of acetyl chloride /&) 




h 

V 
i" 



with 0.8 ml of propionyl chloride $^9) with 0.9 ml of butyryl 

20 chloride, (10) with 1 ml of valeryl chloride , (ll) with 1 ml of 

cyclopropanecarboxylic acid chloride and^l2) with 1.3 ml of 

cyclop ent ylpr op ionyl chloride, instead of with methyl chloro- 

f ormate, and the product is worked up, in the same way as des- 

cribed in Example 4/a) # 
25 t'<-'0 The corresponding^.) 6a-fluoroprednisolone 17- (n-butyl 

carbonate) -21- (methyl carbonate) ,^2) 6a-fluoroprednisolone 1ZS 

^ (n-butyl carbonate) -21- (ethyl carbonate),/3) 6a-f luoropredni- 

solone 17- (n-butyl carbonate) -21- (n-propyl carbonate) , (4) 6ocC5 

fluoroprednisolone 17- (n-butyl carbonate) -21- (n-butyl carbonate), 
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5 



10 

P 




15 



20 < 




'5) 6a-f luoroprednisolone 17-(n-butyl carbonate ) -21- (isopropyl 
carbonate) ,£^6) 6a-fluoroprednisolone 17-(n-butyl carbonate) -23^ 
(isobutyl carbonate) /7) 6a-f luoroprednisolone 17-(n-butyl 
carbonate)-21-acetate ,^8) 6a- f luoroprednisolone 17-(n-butyl 
carbonate )-21-propionate ,(^9) 6a-f luoroprednisolone 17- (n- butyl 
carbonate ) -21-butyrate , (10) 6a- f luoroprednisolone 17-(n-butyl 
carbonate ) -21-valerate , (11) 6a- f luoroprednisolone 17-(n-butyl 
carbonate )-21-cyclopropanecarboxylate and (12) 6a-fluoropredni- 
solone 17- (n- butyl carbonate )-21-cyclopentylpropionate is 
obtained in each case. - - 




3 g of 6a-f luoroprednisolone 17-(n-butyl carbonate) are 
reacted with methane sulfonyl chloride, and the product is 
worked up , in the same way as described in Example 2 (£) . 
After crystallization from ether, 6a- f luoroprednisolone 17- (n- 7 



butyl carbonate )-21-m ethane sulfonate is obtained. 

If an equimolar amount of p- toluene sulfonyl chloride 

* * 

or of p-chlorobenzenesulf onyl chloride is employed in place of 
methane sulfonyl chloride, the corresponding 6a- f luoropredniso- 
lone 17- (n- butyl carbonate )-21-p-toluenesulf onate or, respec- 
tively, 6a- f luoroprednisolone 17-(n-butyl carbonate )-21 n g=) 
chlorobenzenesulf onate is obtained. 



( c) 



The 6a- f luoroprednisolone di-(n-butyl) orthocarbonate 
(R.p = 0.6) first required for the reaction, is prepared accord- 

1 >h 



25 



) 



ing to German >gg^^"l ,668 ,079 from 6a- f luoroprednisolone and 

A ... 
tetra-(n-butyl) orthocarbonate. 

Subsequently, the first-mentioned compound is hydrolyzed 
to 6a- f luoroprednisolone 17-(n-butyl carbonate) (R f = 0.4) in 
the same way as described in Example 

i&). 
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7 Example 61: 



.; 




1 g of 16a- or p-methyl-prednisolone 17-(n-butyl car- 
bonate) is react ed/l) with 0.8 ml of methyl chlorof ormate and 

^*»*IIHI I 




2) with 0.8 ml of ethyl chlorof ormate 9 (3) with 0.9 ml of n£ 

5 propyl chlorof ormate / 4) with 0.9 ml of n- butyl chlorof ormate 

(J5) with 1.0 ml of isopropyl chlorof ormate ,C§) with 1.0 ml of 

isobutyl chloroformate,{7) with 0.8 ml of acetyl chloride, 8) 

with 0.8 ml of propionyl chloride, ^9) with 0.9 ml of butyryl . 

chloride ,^10) with 1 ml of valeryl chloride ,^11) with 1 ml of 

10 cyclopropanecarboxylic acid chloride and^L2) with 1.3 ml of • 

cyclopentylpropionyl chloride, instead of with methyl chloro- 

f ormate, and the product is worked up, in the same way as des 

cribed in Example 4a), 
^ t /<^ The corresponding 1) 16a- or p-methyl-prednisolone ITsD 

3^ (n- butyl carbonate) -21- (methyl carbonate) ,^2) 16a- or p-methyl- 
prednisolone 17-(n-butyl carbonate) -21- (ethyl carbonate) , (S) 
16a- or p-methyl-prednisolone 17- (n- butyl carbonate) -21- (n--) 
propyl carbonate), k) 16a- or p-methyl-prednisolone 17- (n^ 
butyl carbonate) -21- (n- butyl carbonate) ,£5) 16a- or p-methyl- 
prednisolone 17-(n-butyl carbonate) -21- (isopropyl carbonate), 
(s) 16a- or p-methyl-prednisolone 17-(n-butyl carbonate) -23^ 
(isobutyl carbonate) ,^7) 16a- or p-methyl-prednisolone 17-(n^ 
butyl carbonate )-21-acetate ,(&) 16a- or p-methyl-prednisolone 
17-(n-butyl carbonate )-21-propionate , (9) 16a- or p-methyl- 
25 ^prednisolone 17-(n-butyl carbonate ) -21-butyrate , £p) 16a- or 
> p-methyl-prednisolone 17-(n-butyl carbonate )- 21- valerate, 





4p N > ^11) °r p-methyl-prednisolone 17-(n-butyl carbonate) -21^ 

L cyclopropanecarboxylate and(l2) l6oc- or p-methyl-prednisolone 
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17-(n-butyl carbonate)-21-cyclopentylpropionate is obtained in 
each case. 

3 g of 16a- or {3-methyl-prednisolone 17- (n- butyl carbon- 
ate) are reacted with methane sulfonyl chloride, and the product 

i 

5 is worked up, in the same way as described in Example 2^f). ; 

(d^ijy^i After crystallization from ether, 16a- or p-methyl -prednisolone [ 

- f- 

17- (n-butyl carbonate )-21-methanesulf onate is obtained. 1 

If an equimolar amount of p-toluenesulf onyl chloride or| 
of p-chloro'benzene sulfonyl chloride is employed in place of 
107 C ' methanesulf onyl chloride, the corresponding 16a- or p-methyl- 
prednisolone l7-(n- butyl carbonate) -21-p- toluene sulfonate or, 

■ 

respectively, 16a- or p-methyl-prednisolone 17- (n- butyl carbon- ; 
ate ) -21-p- chlorobenzenesulfonate is obtained. 
% . Qc) The 16a- or p-methyl-prednisolone di- (n- butyl) orthocarb<; 

15 ate (R f = 0.6") first required for the reaction is prepared 

according to German (^tgn^ 1,668 J 079 from 16a- or p-methyl- 
prednisblone and tetra-(n- butyl) ortho carbonate. 

Subsequently, the first-mentioned compound is hydrolyze' 
X ^ to 16a- or p-methyl-prednisolone 17- (n- butyl carbonate) (R f = j 

0.4) in the same way as described in Example !(§)• j 

\ 

Example 62 ; ! 
^a) 1 g of 6a,l6a- or p-dimethyl-prednisolone 17-(n-butyl 

carbonate) is react ed^l) with 0.8 ml of methyl chlorof ormate and: 
2) with 0.8 ml of ethyl chlorof ormate fj>) with 0.9 ml of n£> 
propyl chlorof ormate, A) with 0.9 ml of n-butyl chlorof ormate , j 
^5) with 1.0 ml of isopropyl chlorof ormate ,/5) with 1.0 ml of 
. isobutyl chlorof ormate, fa) with 0.8 ml of acetyl chloride, 
(&) with 0.8 ml of prop i onyl chloride, (§,) with 0.9 ml of butyryl 
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chloride, ^10) with I ml of valeryl chloride ,^11) with 1 ml of 
cyclopropanecarboxylic acid chloride and (l2) with 1.3 nO. of 
cyclopentylpropionyl chloride , instead of with methyl chloro- 
formate, and the product is worked up, in the same way as des- 
cribed in Example % &) . 

The corresponding" 1) 6a,l6a- or p- dimethyl-prednisolone 
17-(n-butyl carbonate) -21- (methyl carbonate) ,(j2) . 6a ,16a- or (gj 
dimethyl-prednisolone 17-(n-butyl carbonate)-21-( ethyl carbon- 
ate) ^ f 3) 6a,l6a-.or p-dimethyl-prednisolone 17~(n-butyl carbon- 
ate)-21-(n-propyl carbonate) ,{4 ) 6a,l6a- or p-dimethyl- 
prednisolone 17-(n-butyl carbonate ) -21- (n- butyl- carbonate) , 
5) 6a,l6a- or p- dimethyl-prednisolone 17-(n-butyl carbonate 
21-(isopropyl carbonate),^) 6a,l6a- or p-dimethyl-prednisolone 

17-(n-butyl carbonate) -21- (isobutyl carbonate) , (7) 6a,l6a- or 

i 

: ^ p-dimethyl-prednisolone 17-(n-butyl carbonate) -21-acetate , 
C&) 6a,l6a- or p-dimethyl-prednisolone 17- (n- butyl carbonate)^) 
21-propionate , Q) 6a,l6a- or p-dimethyl-prednisolone 17-(i^) 
butyl carbonate)-21-butyrate , do) 6<x,l6oc- or (3-dimethyl-predni-. 
solone 17-(n-butyl carbonate ) -21-valerate , (11) 6a,l6a- or 
dimethyl-prednisolone 17-(n-butyl carbonate )-21-cyclopropane- 
carboxylate and^!2) 6a,l6oc- or p-dimethyl-prednisolone 17-(n-;_ 
butyl carbonate )-21-cyclopentylpropionate is obtained in each 
case. 

^b) 3 g of 6a, 16a- or p-dimethyl-prednisolone 17-(n-butyl 

carbonate) are reacted with methane sulfonyl chloride, and the 
product is worked up , in the same way as described in Example 
2(jf). After crystallization from ether, 6a,l6a- or gfp 

dimethyl-prednisolone 17-(n-butyl carbonate )- 21- methane sulfonate 
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is obtained. 




10 



If an equimolar amount of p-toluenesulf onyl chloride or 

of p-chlorobenzenesulf onyl chloride is employed in place of 

methane sulf onyl chloride, the corresponding 6a,l6a- or p*g) 

dimethyl-prednisolone 17- (n-butyl carbonate)-21-p-toluene- 

sulfonate or, respectively, 6oc,l6a- or p-dimethyl-prednisolone 

17- (n-butyl carbonate)-21-p-chlorobenzenesulf onate is obtained. 

c) The 6oc,l6cx- or p-dimethyl-prednisolone di- (n-butyl) 

ortho carbonate (R- = 0,6) first required for the reaction is 

prepared according to German ^atenfe 1 . 668 . 079 from 6a,l6a- or 

A 



p-dimethyl-prednisolone and tetra- (n-butyl) orthocarbonate. 



- k ' -■ ■ 



15 



Subsequently, the first-mentioned compound is hydrolyzed • 

T 

• 1 

t 

to 6a,l6a- or p-dimethyl-prednisolone 17- (n-butyl carbonate) | 
(R^ = 0.4) in the same way as described in Example ! 
Example 65: * - ! 




20 



25 




^.a) 1 g of 9a-chloro-l6a-methyl-prednisolone 17- (n-butyl 

carbonate) is reacted^l) with 0.8 ml of methyl chloroformate ari0 

(2) with 0.8, ml of ethyl chloroformate, (3) with 0.9 ml of n^ .. 

propyl chloroformate, ^4) with 0.9 ml of n-butyl chloro format e> 

5) with 1.0 ml of isopropyl chloroformate , (^6) with 1.0 ml of j 

isobutyl chloroformate,Q7) with 0.8 ml of acetyl chloride, J 

8) with 0.8 ml of propionyl chloride, (|) with 0.9 ml of butyryl 1 

chloride, Ko) with 1 ml of valeryl chloride ,^.1) with 1 ml of 

cyclopropanecarboxylic acid chloride and (12) with 1,3ml of cyclop 

4 

pentylpropionyl chloride, instead of with methyl chloroformate,; 

■ * £ 

and the product is worked up, in the same way as described in. j 
Example 

The corresponding y.) 9a-chloro-l6a-methyl-prednisolone 
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17 r (n-butyl carbonate) -21- (methyl carbonate) ,^2) 9<x-chloro,£ 
l6oc-xnethyl-prednisolone 17- (n-butyl carbonate) -21- (ethyl car- 
bonate),/3) 9a-chloro-l6a-methyl-prednisolone 17- (n-butyl car- 

^ ^ „ . - ^mm^^ 

bonate)-21-(n-propyl carbonate) / 4) 9a-chloro-l6a-methyl- 

^S,*** 

5 prednisolone 17-(n-butyl carbonate) -21- (n-butyl carbonate), 
^OJ £.5) 9a-chloro-l6a-methyl-prednisolone 17- (n-butyl carbonate) -23^ 

(isopropyl carbonate) 9 (S) 9oc-chloro-l6a-methyl-prednisolone 
17- (n-butyl carbonate )-21-( is obutyl carbonate) , ^7) 9a-chlorevpN 
l6a-methyl-prednisolone 17- (n-butyl carbonate )-21-acetate , 
^8) 9a-chloro-l6a-methyl-prednisolone 17-(n-butyl carbonate) -233) 
propionate, (9) 9a-chloro-l6a-methyl-prednisolone 17-(n-butyl 

i. 

carbonate )-21-butyr at e , (10) 9a-chloro-l6oc-methyl-prednisolone 1 
17-(n-butyl carbonate )-21-valer at e , (11) 9a-chloro-l6a-methyl- V: 

i 

prednisolone 17- (n-butyl carbonate )-21-cyclopropanecarboxylate [ 
IdS^S and lt2) 9a-chloro-l6a-methyl-prednisolone 17- (n-butyl carbonater)^ 
21-cyclopentylpropionate is obtained in each case. j 




j ■ 






b) 3 g of 9a-chloro-l6a-methyl-prednisolone 17- (n-butyl \ 

•carbonate) are reacted with methanesulf onyl chloride, and the j 

• * 

product is worked up, in the same way as described in Example 
2(£). After crystallization from ether, 9a-chloro-l6af^ 

T 

methyl-prednisolone 17- (n-butyl- carbonate )-21-methanesulf onate: 
is obtained. ! 

t 

" If an equimolar amount of p-toluenesulf onyl chloride ori 

* £ 

of p-chlorobehzenesulfonyl chloride is employed in place of j. 
2 ^(6p s methanesulf onyl chloride, the corresponding 9oc-chloro- 

methyl-prednisolone 17- (n-butyl carbonate )-21-p-toluenesulf on-: 

r 

~V a+.P or. res-nectivelv. '9a-chloro-l6a-methyl-prednisolone 17-(n^5i 



butyl carbonate )-21-p-chlorobenzenesulf oriate is obtained. 
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c) The 9a-chloro-l6a-methyl-prednisolone di-(n-hutyl) 

ortho carbonate (R f = 0.6) first required for the reaction is 
prepared according to German cgatenl^l ,668 ,079 from 9a-chloro^ ■ 
l6a-methyl-prednisolone and tetr a- (n-butyl) ortho carbonate. 

Subsequently, the first-mentioned compound is hydrolyzeaf 

to 9a-chloro-l6a-methyl-prednisolone 17-(n-t>irtyl carbonate) ? 

— * i, 

(R^ = 0.4) in the same way as described in Example x c). 
Example 64: . . 



1 g of 9a-chloro-prednisolone 17- (n- butyl carbonate) 
is reacted^) with 0.8 ml of methyl chlorof ormate and^2) with 
0.8 ml of ethyl chlorof ormate , Q) with 0.9 ml of n-propyl 
chlorof ormate, ^4) with 0.9 ml of n-butyl chlorof ormate , (5) with 
1.0 ml of isopropyl chlorof ormate , (6) with 1.0 ml of isobutyl 
chlorof ormate, f7) with 0.8 ml of acetyl chloride ,(8) with 0.8 



ml of propionyl chloride,^?) with 0.9 ml of butyryl chloride, 

O0) with 1 ml of valeryl chloride ,^11) with 1 ml of cyclo- 

propanecarboxylic acid chloride andQ.2) with 1.3 ml of cyclo- 

'pentylpropionyl chloride, instead of with methyl chlorof ormate 

and the product is worked up, in the same way as described in 

Example 4^a). 

The corresponding^!) 9a-chloro-prednisolone 17- 

butyl carbonate^- 21- (methyl carbonate) ,/£) 9a-chloro-predni- 
solone 17- (n-butyl carbonate) -21- (ethyl carbonate) ,^3) 9^). 
chloro-prednisolone 17- (n-butyl carbonate) -21- (n-propyl carbon- 
ate), (k) 9a-chloro-prednisolone 17-(n-butyl carbonate) -21- (rig)*, 
butyl carbonate) , /=>) 9a-chloro-prednisolone 17- (n-butyl car- 
bonate ) -21- (isopropyl carbonate) ,f*6) 9a-chloro-prednisolone 
17- (n-butyl carbonate) -21- (isobutyl carbonate) ,£?) 9cc-chloro- 
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^ A prednisolone 17-(n-butyl carbonate )-21-acetate , 8) 9ct-chloro- 
prednisolone 17-(n-butyl carbonate ) -21-propionate , 9) 9o^ 
chloro-prednisolone 17-(n-butyl carbonate ) -21-butyrate , 10) 9q^ 
•> chloro-prednisolone 17-(n-butyl carbonate ) -21-valerate , 11) 9<x^ 
5 chloro-prednisolone 17-(n-butyl carbonate )-21-cy clopropane- 

(&C> carboxylate and 12) 9a-chloro-prednisolone 17-(n-butyl carbon- 
ate)-21-cyclopentylpropionate is obtained in each case. 
^ p 0?) 3. g of 9a-chloro-prednisolone 17- (n- butyl carbonate) 

are reacted with methanesulf onyl chloride, and the product is [ 

t, 

i ■ 

10 worked up, in the same way as described in Example 2/r). j 
J . After crystallization from ether, 9cc-chloro-prednisolone 17-(h^> 

butyl carbonate )-21-methanesulf onate is obtained'. * | 

■ - * ? 

If an equimolar amount of p-toluenesulf onyl chloride or; 
of p-chlorobenzenesulfonyl chloride is employed in place of 

15^£) methanesulf onyl chloride, the corresponding 9cc-chloro-predni- 

solone 17-(n-butyl carbonate )-21-p-toluenesulf onate or, res- \ 

pectively ,* 9a-chloro-prednisolone 17- (n -butyl carbonate )-2i~^ [ 

•p-chlorobenzenesulf onate is obtained. f 

• — "V » t 

^ The 9a-chloro-prednisolone di-(n- butyl) orthocarbon- ! 

20 ^^ate (R^ = 0.6) first required for the reaction is prepared 

according to German ^libent^ 1 , 668 , 079 from 9a-chloro-prednisolon<! 

A ' \ 

and tetra-(n- butyl) orthocarbonate. \ 

r 

i * r 

Subsequently, the first-mentioned compound is hydrolyzer 

* . 

to 9a-chloro-prednisolone 17-(n«butyl^ carbonate) R~ = 0.4) in \ 

J 

25 the same , way as described in Example 1 c). ) 
t; ^-C Example 65 : 

a) J- S of ^prednisolone i7-(n-pentyi carbonate) is reacted 







(1) with 0.8 ml of methyl chlorof ormate and (2) with 0.8 ml of 
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ethyl chlorof ormate , (3) with 0.9 ml of n-propyl chloroformate , 
/4) with 0.9 ml of n-butyl chlorof ormate £"5 ) with 1.0 ml of iso- 
propyl chloro f ormate /6) with 1.0 ml of isobutyl chlorof ormate , 
7) with: 0.8 ml of acetyl chloride ,/8) with 0.8 ml of propionyl 
5 chloride, 9) with 0.9 ml of butyryl chloride, (10) with 1 ml of 
valeryl chloride /"ll) with 1 ml of cyclopropanecarboxylic acid 
chloride and (12) with 1.3 ml of cyclopentylpropionyl chloride, 
instead of with methyl . chlorof ormate , and the product is worked 
up, in the same way as described in Example 4 a). 

10 The corresponding^) prednisolone 17— (n-penty3 carbonate/) - 

21-(methyl carbonate) ,f 2) prednisolone 17- (n-pentyl carbonate)*^ 
21« (ethyl carbonate) , (3) prednisolone 17-tn-pentyl carbonate ( ^ 
21- (n-propyl carbonate) , (h) prednisolone 17- (n-pentyl carbonatef)3 
21-(n-butyl carbonate) , ^5) prednisolone 17-(n-pentyl carbonate )g) 

15 2l-(isopropyl carbonate) ,^6) prednisolone 17- (n-pentyl carbon- 

ate) -21- (isobutyl carbonate) ,(7) prednisolone 17- (n-pentyl car- 
bonate)-21-acetate ,^8) prednisolone 17-(n-pentyl carbonate)-21- 
propionate ,^§) prednisolone 17-(n-penty3 carbonate ) -21-butyrate , 
^10) prednisolone 17-(n-pentyl carbonate) -21- valerate ,(^ll) pred- 

20 nisolone 17- (n-pentyl carbonate )-21-cyclopropanecarboxylate and 

^JL2) prednisolone 17-(P".pentyl carbonate )-21-cyclopentylpropionate 

is obtained in each case, 
(jb) 3 g of prednisolone 17- (n-pentyl carbonate) are reacted 

with methane sulfonyl chloride, and the product is worked up, 
25 in the same way as described in Example 2(jf). After 

crystallization from ether, prednisolone 17- (n-pentyl carbonate) 
21-methanesulf onate is obtained. * 

If an equimolar amount of p-toluene sulfonyl chloride 
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or of p-chlorobenzenesulfonyl chloride is employed in place of 
methanesulf onyl chloride , the corresponding prednisolone 
(n-pentyl carbonate )-21-p- toluene sulfonate or, respectively, 
prednisolone 17- {n-pentyl carbonate)-21-p-chlorobenzenesulfonate ; 
is obtained . |. 
c} The prednisolone di-( n-pentyl ) ortho carbonate (R^ 0.6) | 



first required for the reaction is prepared according to German | 
<Patent. 1,668 ,079 from prednisolone and tetra-(n-pentyl) ortho- 
carbonate. Subsequently, the first-mentioned compound is 

V 

V 

hydrolyzed to prednisolone 17- (n-pentyl carbonate) (R^ £ 0.4) \ 

in the same way as described in Example • * * ■ f 

Example 66 ; 

^a) 1 g of prednisone 17-(n-penty] carbonate) is reacted?*!) \ 

vith 0.8 ml of methyl chlorof ormate andf 2) with 0.8 ml of ethyf 

chlorof ormate ,; 3) with 0.9 ml of n-propyl chlorof ormate /^4) 

with 0.9 ml of n-butyl chlorof ormate ,(3) with .1.0 ml of iso- i 

propyl chlorof ormate, (6) with 1.0 ml of isobutyl chlorof ornat^ 

7) with 0.8 ml of acetyl chloride ,^8) with 0.8 ml of propiony: 

chloride, (9) with 0.9 ml of butyryl chloride , (10) with 1 ml of 

valeryl. chloride , Q.1 ) with 1 ml of cyclopropanecarboxylic acid 

chloride and (12) with 1.3 ml of cyclopentylpropionyl chloride;. 

instead of with methyl chlorof ormate , and the. product is work;: 

up, in the same way as described in Example 

The corresponding^!) prednisone ,17-^i?rP^ n tyl..carbonate^-. 

v 

21- (methyl carbonate) / 2) prednisone 17- (n-pentvl carbonate) -21^ 
(ethyl carbonate) ,/3) prednisone 17- (n-pentyl carbonate) -21- (rc- 

V 

propyl carbonate) ,/ 4) prednisone 17- (n-pentyl carbonate) -21- (n£ 



butyl carbonate) ,( 5) prednisone ^-(n-penty 1 carbonate) -21- (iso- 
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propyl carbonate) ,/6) prednisone 17- (n-pentyl carbonate) -2 1^ 
(isobutyl carbonate) ,^7) prednisone l7-( n "Pentyl carbonate) -21^ 
acetate, (^8) prednisone 17-(n-pentyl carbonate )-21-propionate , 
9) prednisone 17-(n-pentyl carbonate ) -21-butyrate ,^.0) predni- 
sone 17- (n-pentyl carbonate ) -21-valerate , £L1) prednisone 17<f> 
(n-pentyl carbonate )-21-cyclopropanecarboxylate and (12) predni- 
sone 17-(n-pentyl carbonate)-21-cyclopentylpropionate is 
obtained in each case* 
(^b) 3 g of prednisone 17- ( n ~pentyl carbonate) are reacted 

with methanesulf onyl chloride, and the product is worked up, in 
-the same way as described in Example 2(£). After crystal- 

lization from ether, prednisone i7-( n ~pentyl carbonate) -21^ 
methanesulf onate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride or 
of p-chlorobenzene^ulf onyl chloride is employed in place of 
methanesulf onyl chloride, the corresponding prednisone 17^D 
(n-pentyl carbonate )-21-p-toluenesulf onate or, respectively, 
prednisone r7-( n-pentyl carbonate )-21-p-chlorobenzenesulf onate 
is obtained. 

(c) The prednisone di-t n "P ent y 2 ) orthocarbonate (R f ~ 0.6) 

first required for the reaction, is prepared according to 
German (^atentN 1 , 668 , 079 from prednisone and tetra-(n-pentyl) 
orthocarbonate. Subsequently, the first-mentioned compound 
is hydrolyzed to prednisone 174( n ~P ent yl carbonate) . 
(R^ = 0.4) in the same way as described in Example 

Example 67 : 

/a) 1 g of cortisone 17-<n-pentyl carbonate) is reactec^JL) 
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with 0.8 ml of methyl chlorof ormate and/2) with 0.8 ml of ethyl 
chlorof ormate , ^3) with 0.9 ml of n-propyl chlorof ormate , 4) with 

0.9 ml of n-butyl chlorof ormate , Y5) with 1.0 ml of isopropyl 
chloroformate,/6) with 1.0 ml of isobutyl chlorof ormate, 7) 

with 0.8 ml of acetyl chloride /8) with- 0.8 ml of propionyl 



ft' 



chloride,/ 9) with 0.9 ml of butyryl chloride , (10) with 1 ml of- 

t 

valeryl chloride ,/ll) with 1 ml of cyclopropanecarboxylic acid, 
chloride and/12) with 1.3 ml of cyclopentylpropionyl chloride, \ 
instead of with methyl chlorof ormate , and the product is worked 

up, in the same way as described in Example 4/a) . j 

The corresponding^].) cortisone 17-(n-pentyl carbonate)^ • 

21-(methyl carbonated/2) cortisone 17-(n-pentyl carbonate) -21'-? j 

(ethyl carbonate), /$) cortisone 17-(n-pentyl carbonate) -21- (n^) | 

propyl carbonate) ,^4) cortisone l7-(n-pentyl carbonate) -21- (n£) | 

butyl carbonate) ,/5) cortisone 17-(n-pentyl carbonate) -21- (iso- [ 

propyl carbonate) ,^6) cortisone l7-(n-pentyl carbonate) -21- (iso- j 

butyl carbonate) ,^7) cortisone 17-(n-pentyl carbonate )-21g| j. 

acetate /8) cortisone 17-(n-pentyl carbonate ) -21-propionate , \ 

/ 9) cortisone 17-(n-pentyl carbonate ) -21-butyrate , (lo) cortisone | 

17-(n-pentyl carbonate )-21-valerate , (11) cortisone 17-(n-pentyl j 

carbonate) -21- cyclopropanecarboxylate and (12) cortisone 1^ j 

(n-pentyl carbonate)^l-H2yclopentjipropionate is obtained in each i 



case. 



3 g of cortisone l7-(h-pentyl carbonate) are reacted 
with methane sulfonyl chloride, and the product is worked up, in 
the same way as described in Example 2^f). After crystal- 

lization from ether, cortisone 17-l'n-pentyl carbonate) -2lS> 
methanesulfonate is obtained. 



1 . 
I 

i 

r ■ 
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' If an equimolar amount of p-toluenesulf onyl chloride 

i 

or of p-chlorobenzenesulf onyl chloride is employed in place of 

methane sulfonyl chloride, the corresponding cortisone 
* 

(n-pentyl carbonate )-21-p-toluenesulf onate or, respectively, 

i <• 

cortisone 17-( n-pentyl carbonate )-21-p-chlorobenzenesulf onate is; 

i" 

obtained. 

r 

^) The cortisone di- (n-pentyl ortho carbonate (R^ =* 0.6) 

first required for the reaction, is prepared according to 



s ^^^^ ') . N 

. German <Patei^ 1 , 658 , 079 from cortisone and tetra-(n-pentyi) 

10 orthocarbonate. Subsequently, the first-mentioned compound : 

is hydrolyzed to cortisone 17-(n-pentyl carbonate) 

» ■ 

(R- = 0.4) in the same way as described in Example j: 

\ ' 1(c). [ 

C^Lvfc. Example 68 ; . j . 

is 15 ■ 1 g of Cortisol 17-(n-pentyi carbonate) is reacted l) I 

*vith 0.8 ml of methyl chlorof ormate and^2) with 0.8 ml of ethy/ 

chlorof ormate,/3) with 0.9 ml of n-propyl chlorof ormate , ^4) \fftii 

0.9 ml of n-butyl chlorof ormate, fp) with 1.0 ml of isopropyl | 
chlorof ormate, {6) with 1.0 ml of isobutyl chlorof ormate, Q) 
20 with 0.8 ml of acetyl chloride /8) with 0.8 ml of propionyl s 

chloride, /p) with 0.9 ml of butyryl chloride , (10) with 1 ml of 
valeryl chloride, Al) with 1 ml of cyclopropanecarboxylic acia 
chloride and (12) with 1.3 ml of cyclop entylpropi onyl chloride 
instead of with methyl chlorof ormate , and the product is work« 

2 5 up> i n the same way as described in Example 4^a) . 

The corresponding/1) Cortisol 17-(n-pentyi carbonate 

21- (methyl carbonate), ^2) Cortisol 17_< n-pentyl carbonate )-21H ; 
(ethyl carbonate) /3) Cortisol 17-(n-pentyl carbonate) -21- (n© 
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propyl carbonate) ,A) Cortisol 17~(n-pentyl carbonate) -21- 
butyl carbonate) ,^5) Cortisol 17-(n-pentyl carbonate) -21- (iso- 
propyl carbonate) ,(f 6) Cortisol 17-(n-pentyl carbonate) -21- (iso- 
butyl carbonate) ,^7) Cortisol 17-Kn-pentyl carbonate )-21-acetate 
5 8) Cortisol 17-{n-pentyl carbonate )-21-propionate ,(^9) Cortisol 
17-(n-pentyl carbonate )-21-butyrate,(fl0) Cortisol 17- (n-pentyl 
carbonate) -21- valerate ,(JL1) Cortisol 17-(n-pentyl "carbonate)^ 
21-cyclopropanecarboxylate and Q_2) Cortisol 17-(n-pentyl carbon- 
ate )-21-cyclopentylpropionate is obtained in each case. 
10 £b) 3 g of Cortisol 17-(n-pentyl carbonate) are reacted 

with methanesulf onyl chloride, and the product is worked up, 
in the same way as described in Example 2/"f). After 
crystallization from ether, Cortisol 17-Kn-pentyl carbonate)^ 

21-methanesulfonate is obtained. \ 

i 

15 If an equimolar amount of p-toluenesulf onyl chloride or 1 

of p-chlorobenzenesulfonyl chloride is employed in place of 
methanesulf onyl chloride , the corresponding Cortisol 17-b [-- 

t: *. 

(n-pentyl carbonate )-21-p-toluenesulf onate or, respectively, ■ 
Cortisol 17-^n-pentyl carbonate )-21-p-chlorobenzenesulf onate is 
20 obtained. 

i ■ 

;)^' ^c) The Cortisol di-(n-pentyl) orthocarbonate (R^ = 0.6) | 

first required for the reaction, is prepared according to German. j ; 
f ?aten^ 1 , 668 , 079 from Cortisol and tetra-(n-pentyl) orthocarbon- [ 

i 

i 4 

ate. Subsequently, the first-mentioned compound is hydro- \ 

r. 

V 

25^^ lyzed to Cortisol 17-(n-pentyl carbonate) (R f = 0.4) in the A I 

i. 

. t 

same way as described in Example l/c). • * \ 



llfg Example 69 : 

(&) 1 g of beclomethasone 17— (n-pentyl carbonate) is reacted/ 
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(1) with 0.8 ml of methyl chlorof ormate and/2) with 0.8 ml of 
ethyl chlorof ormate ( 3) with 0.9 ml of n-propyl chlorof ormate , 
h) with 0.9 ml of n-butyl chlorof ormate 5) with 1.0 ml of 
isopropyl chlorof ormate ,(&) with 1.0 ml of isobutyl chloro- 
formate,/?) with 0.8 ml of acetyl chloride ,£8) with 0.8 ml of 
propionyl chloride ,f9) with 0.9 ml of butyryl chloride , (10) 
with 1 ml of n-pentyl chloride ,^11) with 1 ml of cyclopropane- 
^carboxylic acid chloride and^l2) with 1.3 ml of cyclopentyl- 
propionyl chloride, instead of with methyl chlorof ormate , and 
the product is worked up, in the same way as described in 
Example 4 *^a) # 

The corresponding vl) beclomethasone 17-(n-pentyl car- 
bonate) -21- (methyl carbonate) r / 2) beclomethasone 17-(n-pentyl 
carbonate) -21- (ethyl carbonate), (3) beclomethasone 17-(n-pentyl 
carbonate) -21- (n-propyl carbonate) ,f4) beclomethasone 1^^ 
(n-pentyl carbonate) -21- (n-butyl carbonate) ,^5) beclomethasone 
17- (n-pentyl carbonate )-21- (isopropyl carbonate) ,^6) beclometha- 
sone 17-(n-pentyl carbonate) -21- (isobutyl carbonate) , f?) .beclo- 
methasone 17-(n-pentyl carbonate) -21- acetate ,^8) beclomethasone 
17-(n-pentyicarbonate)-21-propionate ,f^9) beclomethasone 1^> 
(n-pentyl carbonate )-21-butyr at e ,^L0) beclomethasone 17-<n-pentyl 
carbonate) -21- valerate ,^1) beclomethasone 17-(n-pentyl car- 
bonate ) -21- cyclopropane carboxyl ate and^JL2) beclomethasone 1^) 
(n-pentyl carbonate )-21-cyclopentylpropionate is obtained in 

each case. 

^h) 3 g of beclomethasone 17-(n-pentyl carbonate) are 

reacted with methanesulf onyl chloride, and the product is 
worked up , in the same way as described in Example 
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After crystallization from ether, beclomethasone 17- ( n-pentyl 
carbonate )-21-methanesulf onate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride 
or of p-chlorobenzenesulfonyl chloride is employed in place of 
methane sulf onyl chloride , the corresponding beclomethasone Iv^} 
(n-pentyl carbonate )-21-p-toluenesulf onate or, respectively, 

1 

beclomethasone 1 7- (n-pentyl carbonate )-21-p-chlorobenzene- 
sulfonate is obtained. 



v 



c) The beclomethasone di- (n-pentyl) ortho carbonate (R^ ^ 0.6) 

first required for the reaction, is prepared according to \ 
German ^P^te^^ 1, 668 , 079 from beclomethasone and- tetra- (n-penty^ ; 



orthocarbonate . 

r 

^ 

Subsequently, the first-mentioned compound is hydrolyzed j 
to beclomethasone 17- (n-pentyl carbonate) (R- = 0.4) in the \ 
same way as described in Example l^c). \ 
Example 70 : ' ' ' ' I 

y 

*. 

• I { 

£a) 1 g of 6a- f luorodexamethasone 1 7- (n-pentyl carbonate) f 

are reacted /l) with Q.8 ml of methyl chloro formate and * 

(2.) with 0.8 ml of ethyl chlorof ormate , (3) with 0.9 ml of n3 
propyl chlorof ormate,/4) with 0.9 ml of n-butyl chlorof ormate , 

/ 5) with 1.0 ml of isopropyl chlorof ormate , (6) with 1.0 ml of 
isobutyl chloro format e,/7) with 0.8 ml of acetyl chloride, (8) 
with 0.8 ml of propionyl chloride ,/9) with 0.9 ml of butyryl 
chloride, p.0) with 1 ml of valeryl chloride ,^11 ) with 1 ml of 
cyclopropanecarboxylic acid chloride andri2) with 1.3 ml of 
cyclopentylpropionyl chloride, instead of with methyl chloro- 
£ ormate,; and the product is worked up, in the same way as des- 



cribed in Example 
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The corresponding!) 6a-f luorodexamethasone 17- (n-pentyl 
carbonate) -21- (methyl carbonate) >^ 2 ) 6a- f luorodexamethasone 

1 7- (n-pentyl carbonate) -21- (ethyl carbonate) ,^3) 6a- f luorodexa- 
methasone 17- (n-pentyl carbonate ) -21- (n-propyl carbonate), 
h) 6a-f luorodexamethasone 17- (n-pentyl carbonate ) -21- (n-butyl 
carbonate) ,/ 5) 6a-f luorodexamethasone 17- (n-pentyl carbonate)^ 



15 

CP 



21-(isopropyl carbonate) ,^6) 6a-fluorodexamethasone 17- (n-pentyl 
carbonate) -21- (isobutyl carbonate) ,^7) 6a-fluorodexamethasone 
17- (n-pentyl carbonate)-21-acetate ,^6) 6a-fluorodexamethasone 
17- (n-pentyl carbonate ) -21-propionate ,/j9) 6a-f luorodexametha- 
sone 17- (n-pentyl carbonate )-21-butyrate , (£p) 6a^f luorodexa- 
methasone 1 7- (n-pentyl carbonate) -21 T valerate , (ll) 6a-f luoro- 
dexamethasone 1 7- (n-pentyl carbonate)-21-cyclopropanecarboxylate 
and (12) 6a- f luorodexamethasone 17- (n-pentyl carbonate) -21- cyclo- 
pentylpropionate is obtained in each case. 



3 g of 6a- f luorodexamethasone 1 7- (n-pentyl carbonate) 




20 



25 



are reacted with methane sulfonyl chloride , and the product is 
worked up, in the same way as described in Example 2^f). 
After crystallization from ether, 6a-f luorodexamethasone 
(n-pentyl carbonate) -21-methanesulf onate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride 
or of p-chlorobenzenesulf onyl chloride is employed in place of 
methanesulf onyl chloride, the corresponding 6a- f luorodexametha- 
sone 17- (n-pentyl carbonate )-21-p-toluenesulfonate or , respec- 
tively, 6a-f luorodexamethasone 1 7- (n-pentyl carbonate )-21-e© 



chlorobenzenesulf onate is obtained, 
Cs) The 6a- f luorodexamethasone di-( n-pentyl^ orthocarbonate 

|pV (Rf =0.6) first required for the reaction, is prepared accord- 
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ing to German (Paten t 1,668,079 from 6a-fluorodexamethasone and 
tetra-(n-pentyj| or tho carbonate . 

Subsequently, the first-mentioned compound is hydrolyzed 

to 6oc-f luorodexamethasone 1 7- (n-pentyl carbonate) (R^ = 0.4) 

in the same yway as described in Example l^c). 

/ w 

Exanrpl e "1 . 

/a) 1 g of betamethasone 1 7- (n-pentyl carbonate) are reacted 

1) with 0.8 ml of methyl chlorof ormate axi6/2) with 0.8 ml of 
ethyl chlorof ormate, /3) with 0.9 ml of n-propyl chlorof ormate , ■ 
4) with 0.9. ml of n-butyl chlorof ormate ,(j>) with 1.0 ml of 

♦ r 

isopropyl chlorof ormate ,^6) with 1.0 ml of isobutyl chloro- j 
formate, (7) with 0.8 ml of acetyl chloride, ^) with 0.8 ml of 
propionyl chloride, /9) with 0.9 ml of butyryl chloride ,/ 10) 



h 



with 1 ml of valeryl chloride ,(^-1) with 1 ml of cyclopropane- 
carboxylic acid chloride and^l2) with 1.3 nil of cyclopentyl- 
propionyl chloride, instead of with methyl chlorof ormate , and 
the product is worked up, in the same way as described in 
Example 4(a). 

The corresponding^!) betamethasone 17- (n-pentyl carbon- 
ate) -21- (methyl carbonate) ,£2) betamethasone 17- (n-pentyl 
carbonate) -21- (ethyl carbonate) , /3) betamethasone 17- (n-pentyl 
carbonate) -21- (n-propyl carbonate) ,0) betamethasone VJ^D 
(n-pentyl carbonate) -21- (n-butyl carbonate) ,^5) betamethasone 
17- (n-pentyl carbonate) -21- (isopropyl carbonate) £s) betametha- 
sone 17- (n-pentyl carbonate)-21-(isobutyl carbonate) ,(J) beta- 
methasone 1 7- (n-pentyl carbonate)-21-acetate,^8) betamethasone 
17- (n-pentyl carbonate) -21-propionate ,^9) betamethasone 1^5* 
(n-pentyl carbonate )-21-butyr at e , (lO) betamethasone 1 7- (n-pentyl 



i 

( 

i 

i 

> 
i 
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carbonate ) -21- valer at e , fll) betamethasone 1 7- (n-pentyl carbon- 
ate)-21-cyclopropanecarboxylate and ^12) betamethasone 1^-^ 
(n-pentyl carbonate )-21-cyclopentylpropionate is obtained in 

each case. i 
5 ^b) ~ 3 g of betamethasone 17- (n-pentyl carbonate) are reacted 

with methane sulfonyi chloride, and the product is worked up r ; 

in the ' same way as described in Example 2rf ) . After ! 

1 

crystallization from ether, betamethasone 1 7- (n-pentyl carbonate} 
21-methane sulfonate is obtained. 
10 If an equimolar amount of p- toluene sulfonyi chloride 

or of n-chlorobenzenesulfonyl chloride is employed in place of ? 

- f 
methane sulfonyi chloride, the corresponding betamethasone l^g? 

(Ti-pentyi carbonate )-21-p-toluenesulfonate or, respectively, 

betamethasone 17- (n-pentyl carbonate ) -21-p-chlorobenzenesulfon- 1 

' , ' ■ • ... f 

15 ate is obtained. ' ■ t 

* ... i 

<^5~ The betametnasone dj-( n-pentyl)'. ort ho carbonate (R f = j 

* * 

0.6) first required for the reaction, is prepared according to] 
German ^r'atent 1.668,079 from betamethasone and tetra-(n-pentyi) ; 

■ n I- 

orthocarbonate. 

20 < Subsequently, the first-mentioned compound is hydrolyz- 

to betamethasone 17- (n-pentyl carbonate) (R f = 0.4) in the same* 



L 



t 



way as described in Example 1 {c ) . 

/ 

Example 72 ; 



a) ' 1 g of 6a-fluoro-prednisolone 1 7- (n-pentyl carbonate) } 
25 is reacted/l) with 0.8 ml of methyl chlorof ormate and J- 
2) with 0.8 ml of ethyl chlorof ormate, (3) with 0.9 ml of ng^i 
propyl chlorof ormate, (h\ with 0.9 ml of n-butyl chlorof ormat^. 
(*>) with 1.0 ml of isopropyl chlorof ormate , (&) with 1.0 ml of j 
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isobutyl chloro formate, (f) with 0.8 ml of acetyl chloride ,/|3> 
with 0.8 ml of propionyl chloride, £9) with 0.9 ml of butyryl 
chloride ,f!0) with 1 ml of valeryl chloride, (ll) with 1 ml of 
cyclopropanecarboxylic acid chloride and(l2) with 1.3 ml of 
cyclopentylpropionyl chloride, instead of with methyl chloro- : 

* 

formate, and the product is worked up, in the same way as des- 
cribed in Example 4 /a). 



i — 

The corresponding (1) 6cc-fluoro-prednisolone 17- (n-pentyl 
carbonate) -21- (methyl carbonate) , (z) 6a-fluoro-prednisolone 17- 
(n-pentyl carbonate) -21- (ethyl carbonate) , (j) 6a-f luoro-predni- 
solone 1 7- (n-pentyl carbonate ) -21- (n-propyl carbonate) , (4) 6a|-3 
f luoro-prednisolone 17- (n-pentyl carbonate)-21-(n-butyl carbon- 
ate), A) 6a-fluoro-prednisolone 17- (n-pentyl carbonate ) -21- (i so- 
propyl carbonate) ,(6) 6a-f luoro-prednisolone 17- (n-pentyl carbon- 
ate) -21- (isobutyl carbonate) , /7) 6a-fluoro-prednisolone 17- 
(n-pentyl carbonate ) -21-acetate t (&) 6a- f luoro-prednisolone 17-.*' 
(n-pentyl ! carbonate )-21-propionate ,£9) 6a- f luoro-prednisolone 
17- (n-pentyl carbonate )-21-butyrate ,(j,0) 6a- f luoro-prednisolone 

1 

17-(ri-pentyl carbonate ) -21-valerate , (11) 6cc-f luoro-prednisolone 
1 17- (n-pentyl carbonate )-21-cyclopropanecarboxylate and ^2) 6a- 
f luoro-prednisolone, 1 7 ~ (n-pentyl carbonate )-21-cyclop entyl- 
propionate is obtained in each case. 

/ 

ip) 3 g of 6a-f luoro-prednisolone I 1 7- (n-pentyl carbonate) 

are reacted with methane sulfonyl chloride, and the product is 
worked up , in the same way as described in Example 2/f). 
After crystallization from ether, 6a-f luoro-prednisolone 17^S> 

i 

(n-pentyl carbonate )-21-methanesulf onate is obtained. 

If an equimolar amount of p-toluenesulfonyl chloride 
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or of p-chlorobenzenesulfonyl chloride is employed in place of 
methanesulf onyl chloride, the corresponding 6a-f luoro-predni- 
solone 17- (n-pentyl carbonate )-21-p-tolu ene sulfonate or, res- 
pectively, 6oc-f luoro-prednisolone 1 7- (n-pentyl carbonate )-21-p^ 
5 chlorobenz ene sulfonate is obtained. 

' (jz) The 6oc-f luoro-prednisolone di-(n-pentyij ortho carbonate 

^X^T (R^ = 0.6) first required for the reaction, is prepared 






according to German < £atent | 1,668,079 from 6cc-f luoro-prednisol- J. 
one and tetra-(h-pentyl) ortho carbonate. 
10 Subsequently, the first-mentioned compound is hydrolyzed \ 

to 6cx-f luoro-prednisolone 1 7- (n-pentyl carbonate) (R f ^ 0.4) in [ 
the same way as described in Example lfc). » 

a 1 / / w - • ■ ; 

^ C [ ^ Example 73 : -■ < n : . - \ 

%) 1 g of 16a- or p-methyl-prednisolone 1 7- (n-pentyl car- I 

15 bonate) is reacted 7 1) with 0.8 ml of methyl chloro formate and I' 
2) with 0.8 ml of ethyl chlorof ormate , (5 ) with 0.9 ml of n<o i 

'propyl chlorof ormate V4) with 0.9 ml of n-butyl chlorof ormate y 

{ ■ • * |" 

v5) with 1.0 ml of isopropyl chlorof ormate ,*' 6) with 1.0 ml of ! 

isobutyl chloroformate,/?) with 0.8 ml of acetyl chloride ,^8) j 

I 

20 with 0.8 ml of propionyl chloride ,f9) with 0.9 ml of butyryl j 



chloride, (JlO) with. 1 ml of valeryl chloride , QJl) with 1 ml of j 
cyclopropanecarboxylic acid chloride and<12) with 1.3 eqlL of 
cyclop entylpropi onyl chloride, instead of with methyl chloro- \ 

* - + 

formate, and the product is worked up, in the same way as des-j 

25 cribed in Example 4a) # j 
CsO '*> The corresponding/!) 16a- or p-methyl-prednisolone '170 I 

(n-pentyl carbonate) -21- (methyl carbonate) , ^2) 16a- or |3-methyl^. ■ 
prednisolone 1 7- (n-pentyl carbonate )-21- (ethyl carbonate), 
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/3) l6a- or p-methyl-prednisolone 17- (n-pentyl carbonate) -21^ 
(n-propyl carbonate) ,/4) 16a- or p-methyl-prednisolone 17^) 
(n-pentyl carbonate) -21- (n-butyl carbonate) , /5) l6cc- or p-^) 
methyl-prednisolone 17- (n-pentyl carbonate) -21- (isopropyl car- 
Ct^ 5t ^ bonate),^5) 16a- or p-methyl-prednisolone 1 7- (n-pentyl carbon- 
ate ) -21- (isobutyl carbonate) /'V) 16a- or p-methyl-prednisolone r 
17- (n-pentyl carbonate )-21-acetate , (8) 16a- or p-methyl-predni- 
solone 17- (n-pentyl carbonate )-21-propionate ,(j3) 16a- or <p-^ 
methyl-prednisolone 17- (n-pentyl carbonate )-21-butyrate , 

£^-*10:. C[P) 16a- or p-methyl-prednisolone 1 7- (n-pentyl carbonate) -21- i 
^ * i 

valerate,^!) 16a- or p-methyl-prednisolone 1 7- (n-pentyl carbon- 

ate)-21-cyclopropanecarboxylate and (£2) 16a- or p-methyl- |" 

r 
a 

prednisolone 17- (n-pentyl carbonate) -21- cyclop entylpropionate is | 

i 

r 

obtained in each case, I 
/^ri5:*% /b) .3 g of 16a- or p-methyl-prednisolone 1 7- (n-pentyl carbon^ 

ate) are reacted with methanesulf onyl chloride , and the product 

* ■ 

is worked up, in the same way as described in Example 2^f). | 





After crystallization from ether, 16a- or p-methyl -prednisolone 
17- (n-pentyl carbonate )-21-methanesulfonate is obtained* \. 
20 If an equimolar amount of p-toluenesulf onyl chloride* cfr 

of p-chlorobenzenesulf onyl chloride is employed in place of 
' f ; ' * )• methanesulf onyl chloride, the corresponding 16a- or p-methyl- \ : 

>. 

prednisolone 1 7- (n-pentylcarbonate)-21-p-toluenesulf onate or , \ 
^O^^ respectively, l6a- or p-methyl-prednisolone 17- (n-pentyl carbon-: 

V 

2 ^ ate)-21-p-chlorobenzenesulf onate is obtained. \ 

Cd/ A) The 16a- or p-methyl-prednisolone di- (n-pentvl) ortho- 



carbonate (FU = 0.6) first required f or _the reaction is pre- 
pared according to German <g gten^ l", 668 , 079 from l6a- or 
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methyl-prednisolone and tetra-(n-pentyl) orthocarbonate. 

Subsequently, "the first-mentioned compound is hydrolyzed 
to 16a- or 0-methyl-prednisolone 1 7- (n-pentyl carbonate) (R^ =' 
0.4) in the same way as described in Example 3Tjo) # 
Example 74 :/ ! 

I 

a) 1 g of 6a,l6a- or (3-dimethyl-prednisolone 1 7- (n-pentyl \ 

^ . ■ L 

* ■ t 

carbonate) is reacted/1) with 0.8 ml of methyl chloroformate a&jl 



/2) with 0.8 ml of ethyl chloroformate , Q) with 0.9 ml of rv^j \ 
propyl chloroformate / h) with 0.9 ml of n-butyl chloroformate, : 
5) with 1,0 ml of isopropyl chloroformate ,vj?) with 1.0 ml of \ 
isobutyl chloroformate/ 7) with 0.8 ml of acetyl chloride, } 
€) with 0.8 ml of propionyl chloride, /9) with 0.9 ml of butyryl 

h» - """ j 

chloride, (10) with 1 ml of valeryl chloride/ 11) with 1 ml of f 
cyclopropanecarboxylic acid chloride andr!2) with 1.3 ml of j 



* i 

cyclopentylpropionyl chloride, instead of with methyl chloro- i 
formate, and the product is worked up, in the same way as des- I 

cribed in Example ^^a). | ; 

^ The corresponding/l) 6a,l6a- or p-dimethyl-prednisolone ; : 

17 _ ( n -pentyl carbonate) -21- (methyl carbonate),^) 6a,l6a- or &p j 
dimethyl-prednisolone 17- (n-pentyl carbonate) -21- (ethyl carbon- | 

i 

ate),/3) 6a,l6a- or p-dimethyl-prednisolone 1 7- ("n-pentyl car- j 
bonate)-21-(n-propyl carbonate) ,^4) 6a,l6a- or (3-dimethyl- j 
prednisolone 17- (n-pentyl carbonate) -21- (n-butyl carbonate), j 
5) 6a,l6a- or p-dimethyl-prednisolone 1 7- (n-pentvl carbonate?)^ 
21-(isopropyl carbonate) , ^6) 6a,l6a- or 0- dimethyl-predni- 
solone 1 7- (n-pentyl carbonate) -21- ( isobutyl carbonate), 
^7) 6a,l6ct- or p- dimethyl -prednisolone 17- (n-pentyl carbonate)<D 
21-acetate,/8) 6a,l6a- or p-dimethyl-prednisolone 1 7- (n-pentvl 
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^ carbonate )-21-propionate,/9) 6a,l6a- or p-dimethyl-prednisolone 

l — 17-Xn-pentyl carbonate ) -21-butyrate , /io) 6oc,l6oc- or p-dimethyl- 
prednisolone 17- (n-pentyl carbonate )-21-valerate ,(^11) 6a,l6a-^ 
*Q or P-dimethyl-prednisolone 1 7- (n-pentyl carbonate )-21-cyclo- 
fi:p) 5 propanecarboxylate and^l2) 6a,l6a- or p-dimethyl-prednisolone 

17- (n-pentyl carbonate) -21- cy clop entylpropionate is obtained in 
each case. 

|^-.^ , N (jb) 3 g of 6oc,l6a- or p-dimethyl-prednisolone 1 7- ("n-pentyl 



i 



carbonate) are reacted with methane sulfonyl chloride, and the 



t, 

10 product is worked up, in the same way as described in Example \ 

2(f) # After crystallization from ether, 6cc,*l6a- or fck^ ! 

dimethyl-prednisolone 17- (n-pentyl carbonate )-21-methane- I 
sulfonate is obtained. | 

i 
t 

If an equimolar amount of p-toluenesulf onyl chloride or [ 
15 of p-chlorobenzenesulf onyl chloride is employed in. place of - - j 

%■ 
t 

methane sulfonyl chloride, the corresponding 6a,l6dc- or [ 
dimethyl-prednisolone 17- (n-pentyl carbonate )-21-p- toluene- | 
^ sulfonate or, respectively, 6a,l6a- or p-dimethyl-prednisolone 
17- (n-pentyl carbonate )-21-p-chlorobenzenesulf onate is obtained.. ; 
I C; 20£*~J (c) The 6a,l6a- or p-dimethyl-prednisolone di- (n-pentyl i 

i 

Q^ortho carbonate (R~ ^ 0.6) first required for the reaction is ! 

~ • ■ i 

prepared according to German7Patent 1,668,079 from 6oc,l6a- or 
'(^yj- p-dimethyl-prednisolone and tetra- (n-pentyj) orthocarbonate. 

i 

Subsequently, the first-mentioned compound is hydrolyzed; 
to 6oc,l6cc- or |3-dimethyl-prednisolone 1 7 ~ (n-pentyl carbonate) j 





(Rp = 0.4) in the same way as described in Example 1(c). 
(1^1 ('4 Example 75 : ■ 

V&xj^ (3) . 1 g of 9a-chloro-l6a-methyl-prednisolone 17- (n-pentyl 

■4^ 
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carbonate) is reacted (d) with 0.8 ml of methyl chlorof ormate 
and (2) with 0.8 ml of ethyl chlorof ormate ,(3) with 0.9 ml of 
n-propyl chlorof ormate ,(%) with 0.9 ml of n-butyl chlorof ormate ,. 
£5) with 1.0 ml of isopropyl chlorof ormate , ^6) with 1.0 ml of 
5 isobutyl chlorof ormate / 7) with 0.8 ml of acetyl chloride, 

i V.-. 

{&) with 0.8 ml of propionyl chloride ,(9) with 0.9 ml of 
butyryl chloride, (10) with 1 ml of valeryl chloride, (11) with 
1 ml of cyclopropanecarboxylic acid chloride and(12) with 

1.3 ml of cyclop entylpropionyl chloride, instead of with methyl 
10 chlorof ormate , and the product is worked up , in the same way 

as described in Example 4 /a). • 

The corresponding/!) 9a-chloro-l6a-methyl-prednisolone 






9a-chlor^^ \ 

l6a-methyl-prednisolone 1 7 " (n-pentyl carbonate ) -21- (ethyl car- - f 

s ' bonate),0) 9a-chloro-l6a-methyl-prednisolone 17- (n-pentyl \ 

carbonate) -21- (n-propyl carbonate) ,(%) 9a-chloro-l6a-methyl- 1 

prednisolone 1 7- (n-pentyl carbonate) -21- (n-butyl carbonate), ( 

5) 9a-chloro-l6a-methyl-prednisolone 1 7- (n-pentyl carbonate/)^ I 

■ - - - ' r; 

t 

21-(isopropyl carbonate) ,^6) 9a-chloro-l6a-methyl-prednisolone 
20 , > 17_ (n-pentyl carbonate) -21- (isobutyl carbonate) , (t) 9oc-chloro^ ; 

1 

l6a-methyl-prednisolone 17- (n-pentyl carbonate ) -21-acetate , j 
8) 9a-chloro-l6a-methyl-prednisolone 1 7- (n-pentyl carbonate )-2lS^ \ 

^* i 
propionate , ^9 ) 9a-chloro-l6a-methyl-prednisolone 1 7 ~ (n-pentyl 

carbonate )-21-butyrate , (10) 9a-chloro-l6a-methyl-prednisolone 

1 7- (n-pentyl carbonate) -21- valerate , ^11) 9 a-chloro-l6a-methyl- 

prednisolone 1 7- (n-pentyl carbonate )-21-cyclopropanecarboxylate- 





and (12) 9a-chloro-l6a-methyl-prednisolone 1 7- (n-pentyl carbonate}-! 
21-cyclopentylpropionate is obtained in each case. " f 



i - 
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/h) 3 g of 9a-chloro-l6a-methyl-prednisolone 17- (n-pentyl 

carbonate) are reacted with methanesulf onyl chloride, and the 
product is worked up', in the same way as described in Example 
(cttj 2^). After crystallization from ether, 9a-chloro-l6a^ 

methyl-prednisolone 17- {n-pentyl carbonate )-21-methane sulfonate 
is obtained. 





L- if ■- 



If an equimolar amount of p-toluenesulf onyl chloride or 
of p-chlorobenzenesulf onyl chloride is employed in place of 
methanesulf onyl chloride , the corresponding 9a-chloro-l6qg 
10 methyl-prednisolone 17- (n-pentyl carbonate ) -21-p-toluenesulf onate [ 

or, respectively, 9a-chloro-l6a-methyl-prednisolone l7-(n-pentyl ) 
carbonate )-21-p-chlorobenzenesulf onate is obtained. j 
(c) The 9a-chloro-l6a-methyl-prednisolone di- (n-pentyi \ 

^ ortho carbonate (R^ ^ 0.6) first required for the reaction is I 
15 di) prepared according to German Parbe nth 1 ,668 .079 from 9a-chloro-0 i 
l6a-methyl-prednisolone and tetra- (n-pentyl) orthocarbonate. 





J:- 



Subsequently, the first-mentioned compound is- hydrolyzed ; 
to 9a-chloro-l6a-methyl-prednisolone 1 7- (n-pentyl carbonate) 



(R- = 0.4) in the same way as described in Example If c). 

I . 20 6-} / . Example 76 { \ 

C't" 1 g of 9cc-chloro-prednisolone 17- (n-pentyl carbonate) is \ 

reacted^.) with 0.8 ml of methyl chlorof ormate and. '2) with \ 

i 

0.8 ml of ethyl chlorof ormate ,[3) with 0.9 ml of n-propyl > 

V., i 

chlorof ormate, (%) with 0.9 ml of n-butyl chlorof ormate ,(5) with [ 
25 1.0 ml of isopropyl chlorof ormate , (j6) with 1.0 ml of isobutyl 

chloroformate/j) with 0.6 ml of acetyl chloride, ^8) with 0.8 ml} 
of propionyl' chloride , (9 ) with 0.9 ml of butyryl chloride, | 
QO) with 1 ml of valeryl chloride , (11) with 1 ml of cyclo- f 
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10 



propanecarboxylic acid chloride and/12) with 1.3 ml of cyclo- \ 
pentylpropionyl chloride, instead of with methyl chlorof ormate , 

and the product is worked up , in the same way as described in \ 

Example 4/a ). I 

5 The corresponding/!) 9a-chloro-prednisolone 1#fp | 

p 

(n-pentyl carbonate) -21- (methyl carbonate),^) 9oc-chloro- j 
prednisolone 17- (n-pentyl carbonate) -21- (ethyl carbonate), | 
t ^ /3) 9oc-chloro-prednisolone 1 7- (n-pentyl carbonate)-21-(n-propyl 

carbonate) , 4) 9a-chloro-prednisolone 1 7- (n-pentyl carbonate)^) ■ 

, ... [ 

21-(n-butyl carbonate) , v 5) 9<x-chloro-prednisolone 17- (n-pentyl V 
carbonate ) -21- (isopropyl carbonate) ,£'6) 9oc- chloro-prednisolone \ 

*■ *. - 

1 7- (n-pentyl carbonate) -21- (isobutyl carbonate) ,/7) 9a-chloro- \ 
prednisolone 17- (n-pentyl carbonate ) -21-acetate , (8) 9a-chloro- | 
prednisolone 17- (n-pentyl carbonate ) -21-propionate , (s) 9^3^ I 
15; chloro-prednisolone 17- (n-pentyl carbonate) -21- butyrate ,( 10) 9cx-v) f 

chloro-prednisolone 17- (n-pentyl carbonate ) -21- valerate ,{11 ) 9oc-> | 
chloro-prednisolone 17- (n-pentyl carbonate )-21-cyclopropane- [ 
carboxylate and/12 ) 9oc-chloro-prednisolone 17- (n-pentyl carbonate]-; 

V 

* V 

X 

21-cyclopentylpropionate is obtained in each case. \ 

3 g of 9a- chloro-prednisolone 17- (n-pentyl carbonate) j 

i 

r 

are reacted with methane sulfonyl chloride, and the product is . |' 

[ 

worked up, in the same way as described in Example 2Ct). j 
After crystallization from ether, 9a-chloro-prednisolone 17S 
(n-pentyl carbonate)-21-methanesulfonate is obtained. 
25 If an equimolar. amount of p-toluenesulf onyl chloride or 

of p-chlbrobenzene sulfonyl chloride is employed in place of 
methane sulfonyl chloride, the corresponding 9 a- chloro-predni- 
solone 17- (h-pentyl carbonate )-21-p-toluenesulf onate or, 



L 
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respectively, 9a-chloro-prednisolone 1 7- (n-pentyl carbonate)^) 
21-p-chlorobenzenesulf onate is obtained. 

c) jThe 9a-chloro-prednisolone di- (n-pentyl orthocarbonate 

(R^ = 0.6) first required for the reaction is prepared accord- 
5 ing to German patent 1,668,079 from 9oc-chloro-prednisolone and 

n 

tetra-(yaleryl) orthocarbonate. 

Subsequently, the first-mentioned compound is hydrolyzed 

te&J^? to 9a-chloro-prednisolone 17- (n-pentyl carbonate) (R^ ^ 0.4) in 

) x 




the same way as described in Example lv£)« 



10 Vft Example 77 ; 

fcS^ 6 g of 6,l6a-dimethyl-4,6-pregnadiene-110,17a,2lfe 






triol-3 ,2-c-2-phenylpyrazole (= bimedrazole t this abbreviation 

is also used in the text which follows for this complete 

i 

nomenclature) are dissolved in 125 g of absolute dioxane and 

i 

15 500 mg of p-toluenesulfonic acid and 16. 5 ml of tetraethyl 

orthocarbonate are added successively. After stirring for 

6 hours at 20°C, a few drops of pyridine are added in order to 
neutralize the acid and the reaction mixture is poured into 

water, whereupon an oil precipitates; this is filtered off 

i 

20 through : a fluted filter. The oil is taken up in 

i 

methylene choride and the extract is washed in water, dried 
and distilled to dryness in vacuo. 7.9 g of bimedrazole 

17, 21 -(diethyl carbonate) are obtained in the form of 

I 

a foam.* 

IR (KBr) : 3,560, 3,^00, 2,980, 2,930, 2,880, 1,720, 1,595, 

3/ \ 1,500, 1,200, 1,130, 1,035 and 755 cm 



^^^£#UV (CH 3 0H): \ = 312 m^ (e = 20,600)j 

X v = 280 mn (e = 17,100) 



maXp 
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^ TLC : (solvent: methylene chloride/methanol = 19 : 1, 

developed once) R f = 0,45 (reaction product) and R f = 0,10 
starting material, bimedrazole). 

/v? Example 78 :' 



f) 5 Ca) A solution of 3 g of bimedrazole 17, 21- (diethyl) 




P 




orthocarbonate in 120 ml of glacial acetic acid and 0.6 ml of 
water is left to stand for 5 hours at 22°C. Monitoring by 

# * 

TLC showed that an optimum amount of the desired bimedrazole 
17- (ethyl carbonate) was present after this time. The reac- 

10 tion mixture is poured into 1.5 1 of water, the pH of which has 

been brought to 5 with ammonia solution, and an amorphous 
precipitate separates out. After filtering off, washing 

With water and drying, 2.8 g of amorphous bimedrazole 17 ^5 
(ethyl carbonate) are obtained after digesting. 

15 IR: 3,420 - 3,500 (broad), 2,940, 2,880, 1,735, 1,715,. 1,595, 

**>l 1,500, 1,265 and 760 cm" 1 
<£ D- TLC: R f = 0.25 • 



^A^/^UV: = 312 mn ( e g - 20 , 600 ) ^ 

20 J/t. Example 79 :'' v 



p p-^p - - ma^ -39—' 

L L X max = 280 mn (e = 17,100) 




a) 1 g of bimedrazole 17- (ethyl carbonate) is reacted with 

(Jl) 0.8 ml of methyl chlorof ormate and^ 2) with 0.8 ml of ethyl 

chlorof ormate ,(3) with 0.9 ml of n-propyl chlorof ormate , 
^4) with 0.9 ml of n-butyl chlorof ormate , (5) with 1.0 ml of 
25 isopropyl chlorof ormate ,^6) with 1. ml of isobutyl chloro- 

formate,C7) with 0.8 ml of acetyl chloride, ^8) with .0.8 ml of 
propionyl chloride,^) with 0.9 ml of butyryl chloride ,^10) with 
1 ml of valeryl chloride ,^11.) with 1 ml of cyclopropane- 
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carboxylic acid chloride and/l2) with 1.3 ml of cyclopentyl- 
propionyl chloride, instead of with methyl chlorof ormate , and 
the product is worked up, in the^same way as described in 
Example 4(j0 . 

The corresponding/l) bimedrazole 17- (ethyl carbonate:)!-. 
21-(methyl carbonate), £2) bimedrazole 17-(ethyl carbonate)-21^-v 
(ethyl carbonate) ,^3) bimedrazole 17-(ethyl carbonate) -21- (iO 
propyl carbonate) ,/4) bimedrazole 17- (ethyl carbonate) -21- (n^ 
butyl carbonate) ,^5) bimedrazole 17- (ethyl carbonate) -21- (iso- 
propyl carbonate) , ^6) bimedrazole 17-(ethyl carbonate) -23^ 
(isobutyl carbonate) ,^7) bimedrazole 17- (ethyl carbonate )-23g) 
acetate, ^8) bimedrazole 17- (ethyl carbonate )-21-propionate, 
^9) bimedrazole 17- (ethyl carbonate ) -21-butyrate , 6,0) bimedra- 

i 

zole 17-(ethyl carbonate ) -21- valerat e , (11) bimedrazole 17j=> 
(ethyl carbonate )-21-cyclopropanecarboxylate and(jL2) bimedra- 
zole 17-(ethyl carbonate) -21- cydLopentylpropionaxe is obtained 
in each case. 

3 g of bimedrazole 17- (ethyl carbonate) are reacted 
with methanesulf onyl chloride, and the product is worked up, in 
the same way as described in Example 2(jf). After crystal- 

lization from ether, bimedrazole 17- (ethyl carbonate )-23gp 
methanesulf onate is obtained. 

If an equimolar amount of p-toluenesulf onyl chloride or 
* 

of p-chlorobenzenesulfonyl chloride is employed in place of 
methanesulf onyl chloride , the corresponding bimedrazole ~ 
(ethyl carbonate )-21-p-toluenesulf onate or, respectively, 
bimedrazole 17- (ethyl carbonate )-21-p-chlorobenzenesulf onate is 
obtained. 
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Examr)le 80 ; 

The corresponding bimedrazole 17-(n-propyl carbonate^ 
21- carboxylases , bimedrazole 17-(n-propyl carbonate )-23^) t 
carbonates and bimedrazole 17-(n-propyl carbonate )-21-sulf on- 
ates are prepared in a manner the same, as that which has just 
been described, from bimedrazole 17-(n-propyl carbonate) 
(preparation: bimedrazole + tetra-(n-propyl) ortho carbonate 
instead of tetraethyl orthocarbonate first gives amorphous 
bimedrazole 17 ,21- (di- (n-propyl) orthocarbonate), which is 
then analogously selectively solvolyzed in glacial acetic acid/ 
water). - 
Example 81 : 

* • 

1 ml of chloroacetic anhydride is added at 20°C to a 
solution of 1 g of dexamethasone 17- (ethyl carbonate) in 30 ml 
of absolute tetrahydrofuran and 8 ml of absolute pyridine. 
After stirring for about 3 days at room temperature, the reac- 
tion mixture is poured into water containing sodium chloride, 
the resulting mixture is extracted with methylene chloride and 
the extract is washed with water, dried and concentrated in 
vacuo. • v After recrystallization from acetone/ether, the 
resulting foam gives dexamethasone 17- (ethyl carbonate )-23<0 
chloroacetate with a melting point of 209°C. 
IR: 3,460, 1,730, 1,660, 1,615, 1,600 and 1,260 cm" 1 
MS: M + = 5^0 

If Cortisol 17- (ethyl carbonate) , cortisone 17- (ethyl 
carbonate), prednisolone 17- (ethyl carbonate) , prednisone 17^ 
(ethyl carbonate), 6a-methylprednisolone 17- (ethyl carbonate), 
6a-fluoro-prednisolone 17-. (ethyl carbonate), betamethasone ITS) 
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(ethyl carbonate), beclomethasone 17- (ethyl carbonate), 9^ 
chloro-l6a-methyl-prednisolone 17- (ethyl carbonate) and 9aS 
fluoro- dexamethasone 17- (ethyl carbonate) are employed in the 
reaction in place of d exam ethas one 17-(ethyl carbonate), the 
corresponding 21-chloroacetates of the corticoid 17- (ethyl 
carbonate)s which have just been listed are obtained after an 
analogous course of reaction and working-up. 

If the homologous corticoid 17-(n-propyl carbonate)s are 
employed in the reaction in place of dexamethasone 17- (ethyl 
carbonate)s and the other corticoid 17- ( ethyl carbonate)s which 
have just been listed, the corresponding corticoid 17- (rf+h 
propyl carbonate) -21-chloroacetates are obtained after an 




of analytical grade acetone, at 0°C and wh il st stirring. 



analogous course of reaction and working-up. 
Example 82 ; 

p 2 ml of a CrO^ oxidizing solution (preparation: 

13.36 g of CrO, are dissolved in 30 ml of water; 11.5 ml of 
concentrated sulfuric acid are allowed to run in dropwise, with i 

t 

ice-cooling; the mixture is then made up to 50 ml) are added 
dropwise to a solution of 2.5 g of dexamethasone 17,21-bis^) 



[ethyl carbonate] (prepared according to Example^ 2) in 75 ml i 



After stirring for 1 hour at 0°C and for 1.5 hours at 20°C, the 
reaction mixture is poured into water which contains the amount 
of pyridine or alkali metal bicarbonate required for neutraliza- 
tion, the resulting mixture is extracted repeatedly with 
methylene chloride and the- extracts are washed with water, 
dried and concentrated in vacuo. The resulting foam is 

recrystallized from acetone/diisopropyl ether and gives 2.1 g 
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of 11-dehydro-dexamethasone 17 ,21-bis-[ ethyl carbonate] with a 
melting point of 212°C* 

IR : 1,720 j 1,735, 1,660, 1,625, 1,280 and 1,260 cm" 1 ; no 
further bands present in the region of 3*4-20 cm" (OH)! 
MS : M + = 533.5 • 

If, in each case, the corticoid 17-(alkyl carbonate)s 
which have been prepared in the preceding examples and which 
contain a hydroxyl group in the 11-position and either an 
(alkyl carbonate) group or alkyl carboxylate group or alkyl- or 
aryl- sulfonate group in the 21-position are employed in place 
of dexamethasone 17 ,21-bis-[ ethyl carbonate] in the oxidation 

i 

reaction which has just been described, the corresponding 11^3 
dehydro- corticoid 17-(alkyl carbonate) -21- (alkyl carbonate)s , 
11-dehydro-corticoid 17- (alkyl carbonate)-21-alkylcarboxylates , 
11-dehydro- corticoid 17- (alkyl carbonate ) -21- alkyl sulfonates 
and 11-dehydro-corticoid 17- (alkyl carbonate )- 21- aryl sulfonates 
respectively are obtained after an analogous course of reaction 
and working-up . 

Example 83 ; 

P 1.71 g of propionic acid chloride are added dropwise while 
stirring at 0°C to a solution of 6.85 g of prednisolon-1 7^- } 
ethyl-carbonate in 6 8 ml of pyridine. After stirring for 
0.5 hour at 0°C and 2 hours at 22°C, the solution is poured 
into 2 liters of water containing 100 g of dissolved sodium 
chloride, the precipitate is filtered off, washed with water 

and dried in vacuo over P 2 °5* 6 * 3 ^ of P rednisolone ~ 1 7-ethy.l- 
carbonate-21 -propionate are obtained which in TLC still shows 
some secondary spots in a minor amount. In order to prepare 
the product in a very pure form, it is chromatographed on 300 g 
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of silica gel (column diameter 3 cm) with toluene/ethyl acetate 

8:2. The fractions showing in TLC at = 0.27 (toluene/ethyl 

acetate 65:35) one single spot are combined, the eluents are 

distilled off and the reaction product is crystallized from 

5 diisopropyl ether. 4.9 g of prednisolone 1 7-ethyl-carbonate-2 1^D 
"^i^ propionate melting at 1 1 2°C are obtained. 
t^Xy^^xNxX = 241 nm, £= 15800 



max 



L *>■ ~ — - - 1 



yj IR: 3430, 1730, 1650, 1610, 1270, 1235 cm 

o 5_> 

= +57 (c = 0.1; chloroform) 



Example 84, : 

P In the manner described in Example 83, 6.85 g of predniso- 

■ 

lon-1 7-ethyl-carbonate in 68 ml of pyridine are reacted with 
1.7 g of acetic anhydride, the reaction product is worked up and 
purified by chromatography. 4.8 g of prednisolon-1 7-ethyl-car- 

i 

15 bonate-2 1 -acetate are obtained melting at 102°c. 

^^WUV:A0 = 240 nm, <f = 15400 
• max ' 

IR: 3440, 1725, 1655, 1620, 1270, 1230 cm" 1 
Example 85 : 

P In the manner described in Example 83, 6.85 g of predniso- 
20 lon-1 7-n-propyl-carbonate in 68 ml of pyridine are reacted with 
2 g of propionic acid chloride, the reaction product is worked 
up and purified by chromatography. 5.2 g of prednisolon-1 7-n^-p 
^5 propyl carbonate-21 -propionate melting at 108°C are obtained. 




P#Y^ /•> UV:A =241 nm, £,=15500 

L 



% * ' max ^ 

-1 



25^1 IR: 3450, 1730, 1650, 1610, 1270, 1230 cm 

(1A^ A Example 86 : 

In the manner described in Example 83, 6.85 g of predniso- 



p 



lon-1 7-n-propyl-carbonate in 68 ml of pyridine are reacted with 
29 1.7 g of acetic anhydride, the reaction product is worked up and 



- purified by chromatography. 5.0 g of prednisolon-1 7-n-propyl 
^yK^ carbonate-21 -acetate melting at 98°C are obtained. 

UV: A = 242 nm, £= 15300 

} ' ^ max 

$l IR: 3440, 1730, 1660, 1620, 1270, 1230 cm" 1 





5 W^> Example 87 : 



P In the manner described in Example 83, 6.85 g of cortisoCrf 
1 7-ethyl-carbonate in 68 ml of pyridine are reacted with 1.7 g 
of propionic acid chloride, the reaction product is worked up 
and purified by chromatography. 4.9 g of cortisol-1 7-ethyl- 
( 10 y Xj carbonate-21 -propionate melting at 104°C are obtained. 

UV: A = 242 nm, £= 15600 

^ max 



IR: 3440, 1730, 1655, 1610, 1270, 1230 cm" 1 



i 



L. < ' /c Example 88 : 

In the manner described in Example 83, 6.85 g of Cortisol- 




15 17-n-propyl-carbonate in 68 ml of pyridine are reacted with 

1.8 g of propionic acid chloride, the reaction product is 
worked up and purified by chromatography. 5.1 g of cortiso^ 

i 

„ 1 7-n-propyl-carbonate-21 -propionate melting at 110°C are ob- 
tained. 

fm^p ™**> max .- 242 nm - ' 15400 

L S$ IR: 3440, 1730, 1660, 1615, 1270, 1230 cm' 1 




I ■ 

rrt- 



(IL Example 89 

A solution of 12.5 g of prednisolon-1 7 , 2 1 -diethyl-ortho- 
carbonate' (prepared from prednisolon and tetraethyl-ortho- 

25 carbonate according to German C Eatent 1 ; 1 ,668,079) in 150 ml of 

A 

glacial acetic acid containing 1 ml of water is left to stand 
0O for 2 hours at 20°C and then poured into 2 liters of water con- 
taining 100 g of sodium chloride. The precipitate formed is 
29 filtered off/ washed with water and dried in a high vacuum oyer 
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P-O c . It is used for further reactions without aftertreatment. 
7.2 g of prednisolon-1 7-ethyl carbonate are obtained. 

By the usual extraction with methylene chloride, washing 
with water, distilling off and crystallization from diisopropyl 
5 ether another 3.6 g of prednisolon-1 7 -ethyl-carbonate are ob- 

tained. 

UV: X = 241 nm, £= 15300 
L «^ IR: 3450, 1730, 1650, 1610, 1265 cm" 1 



C. Example 90 : 

^"10 !jp In the manner described in Example 89, 12.5 g of predniso- 

lon-1 7 , 21 -di-n-propyl-orthocarbonate (prepared from prednisolon 

and tetra-n-propyl-orthocarbonate according to German x^ten% 

1,668,079) are reacted, the reaction product is worked up and 

isolated. ,A total amount of 10.7 g of prednisolon-1 7-n-propyl- 

15 carbonate is obtained. 

{ "-9:: .^^^c^UV:A = 241 nm, £= 15400 

r ^ ^ v max ' ° 

£~ IR: 3440, 1730, 1650, 1610, 1270 cm" 1 

C L Example 91 : 

|P In the manner described in Example 89, 12.5 g of cortisoC*^ 
20 17,21-diethyl-orthocarbonate (prepared from Cortisol and tetra- 

ethyl-orthocarbonate according to German C Eaten t| 1 ,668,079) are 
reacted, the reaction product is worked up and isolated. 10.2 g 
of cortisol-1 7-ethyl-carbonate are obtained. 

fe^> X = 242 nm, £ = 15600 

L /s max _ 
25 r d/ IR: 3450, 1730, 1655, 1615, 1270 cm 1 



C C Example 92 : 



jp In the manner described in Example 89, 12.5 g of Cortisol^) 
T7 , 21 -di-n-propyl-orthocarbonate (prepared from Cortisol and 
29 tetra-n-propyl-orthocarbonate according to German Cl^aten'ti 
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l t 668,079)i are reacted, the reaction product is worked 

up and isolated* 10 g of cortisol-17-n-propyl-carbonate 

i 

are obtained, 

UVz/L = 242 run, £= 15400 

max 

IR: 3450, 1730, 1655, 1615, 1270 cm" 1 




am i mt 
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